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PREFACE. 

T he Author* of Original Papery and Commumcations in tho 
present Volume are Mrs* Agnes Ibbetson ; J. D. Maycockt 
Esq.; Mr. G.J. Singer; Mr.E.Lydiatt; Mr. John Davy ; W.Cranc, 
Esq. F. R. M. S, Ed. ; Mr, R, Lyall, M. R. P. S. E. Ac. ; R- L. 
Edgeworthy Esg. F. iL S. M. R. I. A,; L. O. C. ; T. A. Knigfity 
Esq. F, R. S. &£.; Mr. J. Dalton; the Rev. J. Blanchard; J. CIarke, 
Ml D. ; Mr. J. T. Price; Mr. St. Amand ; T. Forster, Esq. ; Mr. 

J. Murray; Marshall Hall, E^.; W. Moore, Esq.; Mathema* 
ticus; Mr. B. Cook; W. N.; Zeno. 

Of Foreign Works, Messrs. Gay-Lussac and Thenard; M. 
Regnier ; M. Van Meerten ; M. Stratingh ; M. Cagniard Latour; 
M. delaChabeaussiere ;Mr.G. B. Sage ;M. Bucholz ; M.Daubuisson ; 
M, Cordier; Dr. B. H. Tarry; M. C. Dum^ril; M. L. Cordier; 
M. Hassenfratz. 

And of British Memoirs abridged or extracted, T. Tbomson, 
M. D. F. R. S. E. &c. ; the Rev. J. Bremner ; T. A. Knight, Eso. 
F. R. S. &c. ; H. Davy, Esq. LL. D. Sec. R. S. Prof. Cbem. R. 1. 
F.R. S. E.; Mr. E. Smith; Mr. J. Hutton, junr.; H. P. Lee, Esq.; 
the Rev. J. Hall; Mr. T. Balls; Mr. J. Baker; Mr. W. Jeffery ; 
Mr. j. Pavis; Mr. W. Moult; Mr. B. Smith; Mr. J. Taylor; B* 
C. Brodie, £^. F. R. S. 

The Engravings consist of 1. Dissections of Plants, illustrating 
the Growth of the Bud, by Mrs. A. Ibbetson. Crystals of AU 
lanite, by Dr. T. Thompson. 3. Instruments for measuring the 
Velocity ci Rivers, by Mr. Regnier. 4. Method of covering a 
Roof with Flagstones, by R. L. Edgeworth, Era. F. R. S. M. R. I. A; 
5. A Shipps ordinary Boats converted into Lifeboats, by the Rev. 
J? Bremner. 6. A Barometer with an adjusting Scale, and 7. 
An Airpbmp for producing a perfect Vacuum, by a Correspond' 
dent. S, Sectlpn Of a Grapehouse, by T^ A. Knight, Esq. F. R. 
L. and H. S^^9. Figures to illustrate the Formation of the Leaves 
of Firs, anir their Fructification, and the Motion of the Flofver 
of the Barberry ; delineated by Mrs. Agnes Ibbetson. 10. A Dia^ 
gram illustrating the ^diation of Qold, by Marshall Hall^ Esq. 
11. Diagrams illustrative of the Motion of Rockets, by W« Moore, 
Esq. 12. A new Thrashing Machine, invented by H. P. 

Esq. 13. A Screw adjusting Plough, by Mr. Thomas Balls. *J4. 
An improved Implement for eiftirpating Docks aqd Thistles, by ' 
Mr. j*. Baker. 15 f A pair of expanding Harrows, by Mr. Wni|« 
^JefFdty. 16. Mr. J. Davis’s Fire-escape. "17. Mr. W. Moult!*. 

Filtering Apparatus. 18. Mr. B. Smith’s Method of Relievingy^ 
\Hprfe, that has fallen in the Shafts of a Ibaded Cart. 19. Mrrjr 
Taylor’S Extractor of foul Air from Mines, &c. 
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ARTICLE L 

the InieHor of Plants. Letter IL By Me. A«Ke8 
Ibbetsoiv* 

To Mr. NICHOLSON* 

SIR, 

S Shall now a re^lar history olPbudf, and their man* 
iaer of ^wiag, as it has been hinted to me, that the sketch 
1 gavt lib itty last i^as not sufficiently explanatory and aihple, 
considering the importance of the subject to botany, its 
novelty, and bow little the real formation of the interior of 
Jilants is undmtood. It is certain, that the diligence of 
gardefiers h'asMsr excuMed the labour Of physiologists in 
Ais respect, and established first from accident, and then 
from practical experience, many rpies, which shoulii have 
be^n suggested and taught by the philosophers Of botany; 
but 1 believe tbe scientific part of this science seldom travel# 
as fast as the practical,^ and that it is Usually left for the 
former to account for the reasomwhy the process it jgood or 
bad, after it has been thorou^ly established. Eat this* 
ina;f not always be the case; whiMi once We have a thorough 
knowledge of the interior formation of plants*^ the sd^ 
TouXXIX, No. 131.— Malr, 1811. E eutlfia 
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le di^erenco 


of buds. 


FbffAtfclon of 
the buds of 
ttee9> 


Off tAs tisrtm%ib% or fianti. 

^iil iu torn precede, and enforce rulet for 

oire three sorU of buds; flower buds, leaf and 
), and leaf bods only* The leaf bud 1 sball pass 
present, as it,diflar%so essentially fmm the rest, 
while the other two are so elosely approximated to each other, 
and the alteration so trifling, that I shall conaid^r • them as 
one, and show at the end of this letter how, they diffarift 
Potting therefore ^e former distinction out of the question, 
we will establish another difference pf buds, to make tbe|r 
history the more intelligible; dividing them into four parts* 
Ist, The buds of trees, shrubs, and some shrubs that are 
perennial ; which plants have the line of ^ife running into 
every part next the pith, and equally shooting; the bud on 
that line, whether in the middle stem, the branch, or the ' 
twig ; and forming the bud by a knot, as soon as the plant 
has done seeding. 

^d. The root buds, 6r those the buds of which reshoot 
from root each year, as in all annuals or herbaceous 
plants, where the stem dies down* 

fld, Palmate buds, that is, buds of palms, grasses, arums, 
&c., which shoot their buds just before flowering, and give 
therefore (preceding that time) no proof of possessing any 
buds, having no principle or middle stem. 

4th, The buds which grow in bulbous roots, which shoot 
tip when near the time of flowering, exactly like the last, 
except that they have a stem* 

To return to the explanation of the first species: I 
have mentioned, that in all trees and plants of this kind, 
the line of life invariably follows one couriq in every part 
of the plant; the difficulties buds have to encounter are 
therefore 'exactly proportioned to the situation in which 
they are found, they have tsardly any wood to past ia 
fresh twigs; in the shoots of the preceding years, they 
have more; and in older branches still a larger propor- 
tion of Wood to travel through ; but in the trunk of the 
tree it l>ecoines a very beautiful and amusing spectacle to 
bdifdd the ease with which nature has arranged all fqr the 
jperfoct accomplishment of her work* Trees and shrubs 
prefer shooting their bods Just opposite the leaf, that itdiuiy- 
protet't and support it in its cradle. In most trees ibe buds 

he^ia 



ns ;KTiiitiosroF makti. 

be^iti to^boot ht soon as the seed is perfected ; jti^ienr fonaa 
^ knot ou the line of life, breaking the two ends i^^^st the 
wood, each of these ends generally becomes a sefiihitelnid, 
and ge^rates albumen all roand itr vhiletheokl woi^{ils 
1 have before shown) forms a. vaoUed passage for thdbuds 
to travel on to their differ^t CMldtes in the bark. 

The bud iftelf consists of the knot ; a littie albumen ; two 
*or tlTree leaves; which may welt be denominated cotyledons^ 
as tifey are literally what cotyledons in the seed, un- 
fdfmed leaveij^covering the new and tender shoot, themselves 
distorted and hurt by conftnemant, and, if long retained by 
bad weather in the bud, the seminal leaves will increase as 
in the seed. Over these is a s^le;^ and this is all 1 have 
ever been able to find in the bud of a tree, or shrub, before 
it arrives at its intended destinatian ; afterward it gets leaves 
from the bark, and more scales from the rind to protect it 
from the cold. 

The second sort of btid is that found in herbaceous and Sd lort of bui. 
annual plants, as all sorts of culinary vegetables, dee. Here 
"the line of life runs within the pith, and is dot so easily 
traced; in many plants it crosses at every new shoot, and 
stops the pith ; in others, it meanders within the pith ia 
different branches, running up with each bud : but in all the 
knot for the bud is formed within the bou^idary of the pith: 
in some a number of buds follow in a string, in others, little 
buni^s of buds shoot together. In the ranunculus, poten* 
tilla, tormemilla, &c., the contrivance is admirable; instead 
of generating a quantity of albumen to each bud, a large 
row of new wood is formed at the edge of the pith, in which 
all the buds Jre inflated, and then they can hardly be said 
to have any resting place or cradle: since they almost com- 
plete their form as they are pushing on to the exterior, and 
t1«e wood being slight and made with divisions, which favour 
the exit of the buds, which are but formed in the root, till 
the growth of the branches transfers the line of life to a 
higher point : they then proceed from tliat part as in all ■ 
other plants. ( . , 

J'he third are the palmate buds. This tribe of plapts, sd sort ef bud. 
from having no stem, naturally adopts . another mode of 
growth ; but it is simple and admirably accords with the 
B d others. 





til 6f 

Wtible plant h foriiiied of l^vm, tilt i^tv^finf 
liih#» tbe root, (tvhteh in every mpect ngreee 

Other plantif baviOj^ ttie tkitte divisione betn^een the root 
ind : ]^ves, ah I dyebva^ed tet^rileti the root and item in 
"bthertliantfi, and wbidi I nailed tbo grand obstrijction) ; bet 
when the time arriVea forc'd ptonts to becondb proliBc, there 
rtina up from the ibot a dlender thread, at bfke pack* 
thread, withitithe axil of the leaf, and nnder the cutiple* 
This by degreei indWIaii^ It is composed of*many little pat^ 
dais of the germd ofbfids, tn eabh of which is theitiot of thO 
fine of life. lAs they rise, ^ey enlarge, till, too mticb swelled 
fbr cotiBnement, they burst forth into flowers; appearing to 
grow frbm the leaf: but flfey have in reality no connexion 
with ft, except that of boVrowing from it the spiral and noi^ 
rishing vessels, which ran into the corolla. 1 hare traced the 
^alm when jnst' going to flower ; for thbngh from the want oif 
air in the hothouse, it had never flowered, yet the buds were 
within, 1 found more iti the root just ready to run up, and 
some hsff way ; it is exactly made like the grasses, and like 
the arums, Ohd every plant of that kind which has no stem : 
but in palms it is impossible to know all this without dissect* 
ing one. This order of plants flowers in various ways, but 
generally, at the top of the plant. The grasses carry up 
their diminutive buds through the flower stalk, one by one, 
with the Ihie of life. In the arums it is very easy to trace 
the buds, but they increase more and in a quicker qifumer 
than in most of this chiis, 
j4th sorts/ bud. My fourth sort of bud is confined within a bulbous root. 
This explains itself; it begins at the root, and completes im 
form, ipore than is usual in any other plant, etcept ^ose ^ 
the ranunculus tribe. Before it leaves the root all its parts 
are generally designed; they only enlarge, and the peduncle 
^ grows and rmsCs them to view, having the bud at the top, 
hente the histories of ihe flowers to be found within the 
telb. There are many however, that by no means resemble 
*^hat they are to be« any than many germesiwhen first 
concealed in the becau^ tbe parts are yet seldom 
' * proportioned to each other. The tulip And hyacinth l^are 
peculiatly perfec^in 

' 1 have now given a simple account, suflIcieDt to naake^gll 

understand 
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underft^d the n^tare and progress of bpds injiH pV^pti,; 

exQ^pIthecryp^tiigaiDia and water-plants, l^bes^^am dee]^ly 

studying; and 1 flsJtter myself it will not be Ic^^fore I 

shall be abk to complete my sketch in this reapo^-^l shall New practices 

now endeavour to sccoent fo^^tlps caAe of the succeeding “ 

of varkfas meant lately adopfied lo |alrckinng» aqd s^w the 

leasoD that Suceeas attends practices* All thot For- Why For< 

^syth did to old trees, was to take fiom them the rotten 

part^" which wliolly checked the growth of the albumen, 

% bc/akiog ii)i the juices, which shonlA have produced it: 

bat the sdp^dnce returned to its usual office, forming the 

new wood, or 4lbumen| gave an increased vigour to the line 

of life, which, when the rotten part was cut away, had room 

to shoot afreah,^ and by a quicker circutution of the sap 

newed the Vigour of every part of the plant. Scarcely has 

the year power to mn its usual circkj^ before a tree so reaiii* 

mated will begin to shoot at the very heart; the little pith 

to be found in so old a tree can hardly raise moisture 

enough for the inntunerable buds, which form in eVery part, 

p,nthe line df life; begfaning at the dilapidated parlC'aad soon 

Goizrmltnicating to all the rest. It is astonishing what good m&y 

be done, by thus now and then paring away a part, that ap« 

pears to be beginning to decay : but then it must be cut with 

great care, and covered with the plaster ordered by Forsyth, 

which is exce^llent ; and not left to contract the rot. The The preserva 

dried ^omp of a tree, or the remains of a broken limb, tivetoih* 

may' In a very few years (by this, management^ be the source 

of new shoots, more than equal to those before lost ; and 

though 1 believe with that philosophic observer Mr. Knight, 

that {Here is A term of life and vigour, beyond which a tree 

ciuindt pass r yet it is certain, that it is a very ancient time, 

end that almost all our trees die from careless inattention^ 

and probably at bslf their proper age, 

^bere is a strange idea uniyerBally spread among physio- s%p ?n a tree 
togistg, arising (1 must thiok) from our ignorance of the in^ 
terior formation of plants, but universally received as a 
truth; that Ws wood grows q 1^ it contracts in form, till all 
Hhe passages the fluids f^re stopped, and it remains in a 
kifid of torpid'^te, till it'dim. This idea appears to me 
Id he so eobtradicted by alt Fhave teem in nature* by my 
^ ' houiiiy 
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on TBt IITTEBIOB or riAITTf. 


Farts between 
the vessels 
f(<rn|>resbed by 
health. 


of' the disordteK io plants^ tad byiho con^derr 
atidn of thdtt sort of life which plants possess, that I atn 
very anxious to show the fallacy of it. Wood oiiide redfucedf 
to tKu state (it stands to reason) could never again recover; 
it could never throw out bi/dt, it could never again t>e re- 
stored to a regular rising of tHo sap; for the vesseli are so 
small, tlhat, once choked, ii would requii% a mjracle indeed 
to open them ; and yet it is well known, that' a tree may « 
be restored to almost pristine vigour, by a tittle cutting and 
care: a,ud then, so fhf from being in a 6xed state, every ves-f 
sel of the wuod must be moved out of its place, must bend 
in one way or other for the exit of the burls, the juices must 
be so plentiful (the sap in particular) as to form albumen to' 
engender and accompany all those buds. Where then is its 
torpidity ? it is true, that, the oldcg wood grows, the more 
it is compressed ; but it is the middle part between the ves- 
sels, that is reduced. A very simple proof may given of 
this, by cutting the oldest 'piece of wood, that cap be found 
in a bv) g tree, and placing it in the fire : the quantity of 
sap, wnich runs from each separate vessel, bubbling and 
spouting out as soon as the heat ^cts, will quickly show 
how full of sap the oldest vessels are. But this very com- 
pression only more strongly proves the health and strengtlf 
of the tree; it quickens the circulation of the juices by 
pressing the bastard pipes against the sap vessels, and thus 
gives increased vigour to the tree, i will be buuud to sa}*^^ 
that the passage of the vessels was never suspended in a plant, 
without causing the gangrene directly, and very soon 


death*. To pro\e, that 1 am not too hasty iu this assertion, 
1 will simply show the general manner of the ^eath of trees. 
Death of a nvhen they die naturally, and without accident. *The first 
appearance of sickness is the hanging down of the branchtw 
and leaves: this is followed by a sweetnem pervading all t^e 
different juices of the plant, attracting every species of insect, 
which soon cover and spoil the leaves with their 'filth: then 
Jitiledivis'iops of the wood (grown weaker than theTcst) burst 
their vessels, and begin a soft of rot, which increases daily : 
Jkiie spiral hire’s, which attaeh'tae leaves to the s^n, begin 

• vChip.it ISO peculifiiy >1^ cae^ fii^t afmost all ^ of tr^ 

Wisa^from a siup^ijae of the circulation ihdifiereat parts." 

.1 • “ ' 
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tp gTo^ bntt1^^aBd t|ieir cases to crack: the Dpunshinj^ ves« 

sels^rcMiind tlie^^dejrayj and the first wiud^ QQ^rse, takes, 

of ths ieayeSf sr^d the next circumstance is geni^rally the 

death of thejine of life ; ,which» wht n once it begins td be 

affected, soon bursts, turns blacjc gu^ dies: this spreads 

incr^asif^ sweetness over the plant, by the juices of the line; 

which, though pfteu bitter, are iuscfous, and tempt the 

worm. Froifi this tiipe nothing can save the tree, though 

*the bark and ritid may still shoyv some green; nay, I hav^ 

known a tine day burst the leaf-buds, so little has the leaf to 

do with the plant, but they are soon gone; and the retDEth* 

der sinks to torpidity and death. I have watched many’ 

trees from the first to the lust in this way, and taken down 

their symptoms as they increased, by cutting branches, and 

thus Judging hf the progress of the evil; but if at the first 

appearance of it, care had been taken, the tree had been dug 

round, and a Uttle dressing thrown with fresh earth; and if 

the disorder continued, and showed iu any particular spot; 

had this been cut away, and managed al mentioned above^ 

for to excite to fresh action is every thing in a plant, and air To excite to 

and light if possible let to it by cutting down any rubbish that 

impeded it, cp^ny trees might besayi^d, apd mpeh wood ret* pluie. 

^oredtp the country. Light in certainly the fpW m^ces^ary 

dehidcratum to plants. It is painful to see how trees will 

twist their branches in search of it, and perhaps be disap* 

pointed at last. A tree is therefore so far from dying by 

too much compression, that this is always a sign of health ; 

as the spreading out and growing irregular in the Viranches 

is a sign of sickness. But t must ,dwvll on this subject qq 

longer, | 

1 ngeotion^d, that when a bud U protruded, a kn6t is The brsakiDg 
formed on the Hue of life, which is broken, and th( two ends of the line of 
form buds. All that is necessary therefore to form a bud is, * ^ 
t§ divide the line of life ; this gardeners have legraed to do, 
by cutting a gash in the place they mean to make prolific. 

They then not only divide the line, but they also separate 
the wood, whiob hastens tbe bud, as it bus not to prepare the 
wood Tor its exit ^rom tbe plaiTt. This very much quickens 
tbe business ; but then there U Evident dauj^r in the doibg 
i;, |n tb^ f rst, place many buds muy be d&tn^^ed in" iherr 



frrmtbudi. 


Diff?rrnce of 
the ftiwer bud 
and mixed 
bud. 


tbefafor# be p ri i i e J rif parl^* 

Well IMbriil tl|f t there » ud briiticlb oo the j^nt of 
•hN^ung;»the bad will be £eit as eobn is the iad nWl 
hm made t^ficUet or bed for its rece|>tb)iii» ^bich is done. 
before the bud is half wat* eh its journey; tbed e plaster 
should, be prepared to cover -tbe ir^sh, without pi^ip§^ it 
too clone* but tabiog care to giisrrf tt well from atr, lest 
any obould get in and cause a rot, more easify^^ined than: 
cored^ 1 have often found a bit of bladder, placed undec 
the plasterY a better preservative than any thing else, if ptt%. 
fej&dy cjean^ and free from all g 'ease. 

promised at the conclusion of this letter to show the 
difference of the flower bod^ and the leaf and flower bud, 
wb)qh is very tiUbngf They both come fiom the same 
]|ilM'e— the line of life>r-and l>pth in the same manner. In 
the mixed bud^ when arrived a* its cradle* the rudiment of 
the ^>wcr stops ^hije the leaf is weaving. The Jrst has 
alsQ^ somf te^ leases to compliBte, and many sc^ules. The . 
female of pW^l pf both was a rude mass cmitaining the 
... feedsi^^t no^ begins take its proper, form; while the 
" ‘ vifles^ all joined together, and proceeding from the woodn 
gre completely fashioned. The scales in the mean time , 
grueling to cover it thoroughly, and ropst buds have a quapn 
tity pf their juices (that is the blood of the plant) lying be<f 
several covers, as g sort pf resin, to protect it fmas 
theiair^and cold, uf which it is now very susqeptihle. In the 
nii^lie 4 bndf the leaves always are finished at the lop, before 
ihv.^ower, even where ihp flower comes out first, to prevent 
Various juic's themstterof the leaf, or mixing with the |iiices of tbeflower; 

a o^i^^wbich ^18 peculiafly evinped throughoutlshe whol^ for^. 
fspimus. ^tid wljiich it is wonderful to osp |d)ysto** 

]ogifj|;i^^ not observed, since their whole make is founded 
on t^s^jffripciplerrthe keeping all their juices perfectly s^ 
pairate. . J^qr this reason all the vegetable world is formed 
cylindor^ yiilbiit^^linder; and, when there are holes, they 
arc,sp cpritriv|Mli that n^otbrng In^t air cau enter them, . j 
shdt tfiis delinealions of the passa^ ^ 

. ^€*111 a.od, tbe peduncle 5 which* pUiiily sbosr 

MSI iroojgly ^ pfrjj«ci|ile is m«iutataed i A m^y , instance, 
gD^bowilittie tke^ore we eon judge lie elfect of the ‘ 

jvii^ 



J ui€« whew we* Whc them mil toj»etller. A¥i|jp*lSb<j l^f 
1 have IQ my hist letter sdid, it is began in the 

b|i^k« It is mdeed a htsttoiy in itself, and one pS the most 
wonderful I know* There is so much pressing, rolling, sfh^ 
weaving, that I have cointantly vkl#ed it with fresh astonish^ 
nrent; after belng'*woven with all its parts loose and Formitioas of 
ppen, and all the end^ hinging to it, like a piece of cloth 
fsesii fl^cifQ the hgm), it is folded anew, rolled in a portknl^^ 

« manner, and laid in a lii]uid; then unrolled, and agaiih 
'^slderi in another manner, and pressed in the bud ; and this 
is repeated several times, till by degrees losing all its ends, it 
is prepared for making the edges, which is the most ciirioiia 
part of all* I have already detailed this hi my first leftet> 
and shall not therefore repeat it, but only say, that the 
buds of those plants, which have no stem, ure formed withm 
the bosom of the other leaves, joined to one end of the cn« 
ti< le, not in the root. 1 have much to say on this suljecf, 
hut it inust be in another le|ter, and one w^ich is restrained 
to leaves alone^ 

*«2?inust now say a few words on a subject 1 have long de» Whethtrttim . 
fefred toiichiug upon, but which 1 have not the less studied ; 
indeed I hardly know one that has lately engrossed so much npornot? 
of aiy thoughts; I mean, “whether there is, or is not,ucir** 
cuiation of sap through plants.’’ After the most mature in« 
qtiiry, the most exact research, T cannot discover the slightest 
reason for believing, that it takes place even in trees; on the 
contrary, the mpst potent arguraeuts, drawn from the very 
nature of the vegetable tribe, Qiilitute against it. I'hat there 
is a regular pas^ge upwards for the rise of thesapipoouede* 
niesi but rettir|ing vesbeisfroro the bead of the plant to the 
root h must think a fallacy; arising from that Unfortunate 
comparison established betwecQ the animal and Vegetable 
worjd, which wae well endugh iti the first birth of both; bUt 
has been carried in my opinion to a false and blamable ex* 
teut. Can any thing bp more unlike animal fi/e, than .the 
shboliug of the hods? This wilt, I think, more platply ap* 
pea^rtin^drawing a coropilltBdQ between thk'fanctlpns 

an anknal constant emotion ii ii'ecessavy t6 circttlate itSebutoftnusii 
blood j; its juiuea, form<$d 'tn tbe‘ body dlf- 

_ {1^^^ tecfetfoD* l1>^tf«'li/(but'T<Io'' 

* ' bPiry,) 
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, m mmjtwcm*- 

_ «*lMO tbc 

%is wApt the ,,<■' ,' ' - :>'" 

tik The interior of th»4i|f;|bi>4',^!K4idw 
HI » b^b j/tlw ii^t«s'«lilMn eft , Wencw ifiraf 

isnt«tt|ptiMi'%aej«rMfth . ' • ' /h"- 

Pfi 9. 'A leef bud} erbereaii'^e eflife ieto be fbniii^ 

•M, of tbe «|irie<ri. in which tbt fiowOK 

ntclgr eepentled ftoia the , <i> the female i e; 

ii IbemaiHier in which ^hieef bnide |^v in tb* 
||l«faiatebitdat. J^h Rfriral tamiriMljfif.e Miparirie budv, 

' .l^ig^ Cb . A cflMing of tbe potenHlIa : ebf^ing the ‘circulae 
of plbum«p 4 in which the bud* ere" formed. 1 Ififve- 
ttoCftfMuii^ -wot towaber .of ifoualo formed in th^ ami''. 
Her; Hmt w, faoeB|j||,^e oiiODlec hjpe of atbnmen wi^ii ^ 
pith, in^lrich b.u^,«p 0 «ry moch fong^^.^ 
9ms, A sort of scrcwo pf j 

sheoUt which arc cradirs for buds^ 
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tthiervationf tm ^ Wi^olhens^ which rcftrs ehemkmi J^fik 
\ mijf to the elettricai Energies the Particles of Mb^khk 
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•1^ II «b 4 4al^‘ 

tft0ia$^ U liliO itl lW ^ j' ft^.bw ^ i«*eniooilyfl^*^* 

^ <i«(rani«4 8«w»qillJ»Wife*tj»" of 

ciple. TtHMlflNtlw^fffopoB^ 

of a qtte«tim> beta to6 haatllf admitted by jiomt m 
•n cntaUi^bed dofiirine; a|id ^peealatlons have been fouoded 
^ an it, which UsuA to the moat extensive and unexpected 
cdndusions. 

* The precipitate adoption of this hypotheft^jeems to httVelSIcctrical state 
^ trma prtucipaUy from the imperfect and confused n«)tioD» ^^*'^®** 
comiDOiily prevailing in respect to electrical phenomt^pfi^ satao^ 

1 therefore deem it necessary, before proceeding to distil 
the qucbtion proposed by Mr. Davy, to state such of 
. principal phenotneoa of electricity, as may unequivode% 
define in what sense we are to understand the terms electrU ^ 
eal sdPte, and electrical energy— ^terms which will often oo 
cur to tlie fallowing pages; and which are to be esteemed 
synonimoos ; both being employed to denote a certain state 
of emstenee of bodies, in which pecuUpr phenomena are 


BbdicB are said to be in different electrical states, or to DilftMaend 
flaws ditrimilar electrical energies, when they attract each **"****^^**^ 
other: their electrical states or eneigies are said to be si- 
nsilar, when they repel each other. But we are to keep in 
mind, that these electrical attractions and repulsions are, in 
their edccts, distinct from the attractions and repulsions, 
which bodies ordinarily evince* Two cork balls, suspended Actinlspro* 
Iqr silk lines, wiU indicate attraction or repulsion, accord- ^“®®****^**'*^ 
My OS they ma^ be in different or similar electrical states; 
lOd ki eitfaer esse, tlie motions arising in the balls will be 
in dtraci opposition to such as take place in consequence 
Isf tho law of gravitatioa they will diametrically con- 
trary \o those which appear in the action of the poodu- 
turn. 


as : ** Whether are the pHcnoigeiii produced in the < 

^pSlitiea of hsdho by ei^lvanisia <;apable of beui;.' explained on the wuaLHMt; 
’^rinetp^ of ctienlcal attraciion; or do they bcem to e^tablisli thp 
Hieorji that chemical phenomena depend entiiely on the electrical enei* 
J|ics ^the patticks of matter 

lWi« 


cnMtciir 


~ ' m attracted, in ccki^eqaemde of mdiiTexeoee 

fo^'lbeir electfinir atatea, and coijae into-coiilacl» of witlnti«'ii 
liicnain degree of proxienttyk earh ^o^ them acquire a near 
electrical Atat€% and the new electrical states' are .found to 
l>e similar! for between the bodies there is now exerted a 
xepeltent force* The operation, by which difFerence of 
ilectrical state is destroyed, is very frequenfly attended by ^ 
the emission of light, a crackling noi8t>, a peculiar 
ftc. The pToperty, by which a body is brought to the* 
saline electrical state as that of sOrrounding bodies, is termed ' 
the cond ‘Cting power, and is very various in different sub* 
atikices* Metals have the greatest, sealing wax and glass 
the least conducting fon*e. 

Ito in their Bodies may, on account of their electrical states,' attract • 
or repel each other with vario is degrees of force ; we there* 
fore conclude, that various degrees of diiferenoe In the 
.electrical states of attracting bodies exist; and that the 
electrical states ol‘ repellent bodies vary in different degrees 
from the electrical state of surrounding bodies. 

The same ope* ^hen two dissimilar bodies are subjected to the stmo 
lation produces operation, the electrical state produced in the one is more 
tricaTeffw^' or less different from that excited in the other. The sann^ 
operation, indeed, not unfrequently appears to be the caiasc 
of diametrically opposite ejects, when applied to dissinsihir 
bodies. If a glass rod, and a rod of sealing wax, be excited 
by friction, and their electrical states be communicated to 
two insulated balls, Yvhich may be represented by the aigna 
A and B: both thc^e ImlU will exert an aUractive foroe on 
the surrounding bodies: but A will more powerfully attract 
those h<»di(^8, which have been in contact with B; and tfice 
wrsn B those, which have been in contact with A, '.than 
those which remain in their natural state. From thia fact 
we learn, that the sealing wax and the glass differ leUi from 
aurroiindinsr bodies, in their (dectrical states, than they do, 
in this respect, fiom one another; and consequently, that 
the friction hnd produced opposite efTects on them. In 
flntaadmtnm the theory of Dr. Franklin, an electric fluid it supposed 
iiairlricity« accumulated in the gla.-^s, and dissipated in ike seal-^ 

ing wax. Admitting the existence of an electric fluid, it 

noold seem to follow, ^hat, if it be accumulated m tHo 

• 

* ■ glass. 
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it must be dimipsted in the sealing war: but as far^ 

«A my knowledge goes, itbasufv^er beep determined^ that 
it k in the glaes* and not in the eealiog wax, that the acco* 
mutation takes place* I mentidn so much of the theory o^ 

Dr. Franklin, not with an intention of entering into a dc* 
fence or refutation of its principles, but rather to point out 
^ the origin of the terms positive and negative, pins and 
nnntts, as applied to the electrical states of bodies. I con« 

"tinue to employ these expressions, as it would be difficult 
at present to invent others freer than they are from hypo* 
thesis. 

It is important to remark, that the phenomena, which A body, to 
have been enumerated, do not occur in every 

body. That signs of electricity be evinced, it is essentially should be Wr 
requisite, that the electrified body be in a stale of proximity another in k* ^ 
w’ith other bodies electrified in a different manner.— 1 insu- ' 
lated one of Bennet*s electrometers*, and, by a bent wire, 
connected the foot and the plate of the instrument. When 
1 electrified this wire, a niomentar}’ and extremely trifling 

was produced on the gold leaves; but they returned 
to their natural position, although the whole apparatus was 
kept by one experiment in a state highly positive, by ano« 
llKfT in a state highly negative. The repulsion, when duly 
established, appeared to be equal between the gold leaves, 
and between the gold leaves and the tin foil. Had either 
the gold leaves or the tin foil been alone electrified, the 
effect, as is well known, would have been a separation of 
.the gold leaves. ^Froiii this experiment it also appears, that 
-our Earth miiy'possib/t/ be very highly positive, or very 
highly negative, in relation to any other of the planets, . 

> without our instruments indicating such state ; our Eartli 
bearing the same relation to the bmlies of the universe, that 
.an insulated electrometer does to the various other bodies 
of our Earth. That the various bodies of our Earth do The various 
naturally possess the quality we denominate electrical, j® bod ip*, of our 
an opinion, not only probable froiq many general consider* p,,sesi ciccuT 
ations, but one which admits of piouf from tiie following'^ii' 

^ • • 

• 1 use the electrometf*? improved by Mr. C'.nhbcrtson, but witliout, 

«t!ke cc^ndenfer. 


statement 
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of fact. If two metallic bafla, A And B, 
fXtced near to each other* and to a atnall cork hall/ 
^nded by ailk* and poalthNdy or ne^tivefy ete^rlAadp 
ibay be Aalkd C ; inid if A be connected #tth 'ifM 
^arth* and B be poaitkely br negatively eleCtHfied in a 
greatet de^(^ thAh C'; A add B will bdth attract C: but 
A will attract C with greater Cptce after it been In con<^ 
tael with B* than l»efore ; and the contact of C with A wHl « 
dO^meiit the attraction between C and B. The effect 
j^risely the tame a« would have ariaen* had A and B heCn 
both insulated, and differently electrified, and C connected 
Arith the Earth. 

Circttimtancet' tt ta j||l^ to be reinarked, that, although two bodies, in 
luy pr^v»i dliferlmeleCtrira’ states, be near to each other, it ii very 
WTsttfafitiM. poatihle* thar they may not indicate attraction. If, for 
instance, two fixed and insulated metallic balls be electri* 
fied, the one positively, the other nej^atively,* and a small 
bit of cork, shspend^d by silk, be brooght between them^ 
the attraction of the cork for one metallic ball may be just 
kufficient to counteract its attraction fur the otheh 

The preceding observations are unconnected with aity 
hypothesis concerning the remote cause of elebtrical (dm* 
nomena; and are, indeed, nothing more than a gennral 
stateine. t of facts, established by experiment. Electrimty 
fs therefore a science, which has for its object phenonlena 
produced in consequence of a difference in the electrical 
State of bodies, so situate, as to be within thb sphere of 
action of each other; among which phebomena are certain 
tnodifications of the attractive and repij'sive Ihrces, that 
bodies ordinarily evince. Blectncal state, br electrical 
Energy, Is the quality, to which such phenomena arc re^ 
tbrred. These conclusions are obviously deduced from the 
artificial blectri* dl states ; but, if they do not equally apply 
t6 the natural electrical sUtCs of bodies, 1 CDufesa T have 
\o idea of what is meant by this expression* 

Sect. IL From a consideration of electricAl pbenemena 
^ in , general, but more particularly of those which occur 
<ldring decomposition by galvanism, Mr. Davy thinks it 
Inicoi affinity probable, that difference of electrical state is Idenribal* 
mgaifei proofs chemical affinity, and an essential property of mat* 
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ter*. The important effect* that such a priiiclple» if 
adopted^ would iiaveoii our chemical and .ihysical reasoninf^s, 
certaialy require, that it should be established by the most 
satinfactory evidence. How far it is ho will appear from the 
ibihtwinyr observations and experiments. 

Gravitation and ehenncal union are operations apparently Connexion^ 
dtsnmilar, and jt is by no means surprising, that they 
*tlM>uld have been, for a considerable time, referred to the tion, 

.agency of different powers. At present we cannot but per- 
ceive, that gravitation is intimately connected with chemi'* 
cal action, by the various intermediate effects of the at- 
traction of cohesion, of capillary attraction, and of hygro- 
metric affinity. It has never, indeed, been demonstrated, 
that chemictil affinity is identical with the attraction of gr»* 
yitation ; nor do I coobider the opinion as admitting of sueb 
proof. Philosophy has in this instance done enough, and 
perhaps its utmost, in removing all objections to a general 
doctrine, which is recommended by strong and insuperable 
analogies. Now those who admit, that gravitation and che- 
mral affinity depend on the same principle, cannot for a 
moment maintain, that chemical attraction and electrical which Is cot 

aUraotion are identical : for it can be demonstrated, that the 

. . - , ■ 1 , . Cilectncal «- 

nttractiOQ ol gravitation is not identical with electrical at* tiactiun, . 

traction. 

* In the first place, if gravitation depend on difference of foi bodies in 
electrical state, there must be some body at the centre pf 
the Earth having an electrical state different from that of not ^r^vitate 
every body at the surface, since every body at the surface 
IS apparently at(\'acted to tlie centre. But as all bodies at 
the surface are supposed to have different electrical states, 
in respect to one another, there cannot exist the same de- 
gree of difference between ti e e>ctrical state of any two 
dissimilar bodies, and that of the body at the centre, and 
conseqliently dissimilaT bodies should be attracted to the 
centre with unequal degrees of torce : a conclusion pA 
fectly inconsistent with the principles established by Sir 
Isaac Newton's beautiful expedments with the peiidu- 

- •* Philos. Trans. 1807, p 89: or Jour. vol. XIX, p. 50. 
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iiid on which it founded the whole tyetem of natarol 
phi1otophy'« 

at4 eltctrical In the teccnd plate the force of electrical attraction i#« 
to proportionate to the extent of the siirfacei 

ihf surface, of the attracting bodies; gravitation, on the contrary, ia 
IjiMtanoii to proportionate to the quantity of matter reciprocally at- 
tracting, and has no dependance on the extent o ' surface* 
This essential difference between the two powers is pec<i- - 
liarly striking— bit o^ gnld leaf, of tin foi*, or of sheet 
ItfOd, will acquire a rapid motion through the air, when 
aOted on by an excited electric, which would not sensibly 
affect an equal quantity of eithei of these metals in a 
globular form ; and y:?t the g^’d leaf, the tin foil, or the 
sheet lead will have to ovcr''\>nne considerably more resist- 
ance in passing through the air, than will a globule of gold, 
of tin, or rf Inad. Ja the contrary a given quantity of 
of tin, or of lead, will grantate more rapidly, in the 
medium of our atmosphere, when in a globular form, 
than when beaten out into gold leaf, tin foil, or sheet lead : 
tiot that the force of attraction is diminished by the exten- 
sion of the metals) but because in an extended form they 
have to overcome a greate degree of resistance from the 
elastic medium, through w' ich th^y are to pass. 

Thus, 1 conceive, it if demonstratively proved, that the 
attraction of gravitation it not identical with electrical at- 
traction. Our views, therefore, of the phenomena of na- 
ture would not be rendered more simple by admitting, that 
chemical attraction and electrical attraction are identical ; 
iis this would draw a line of distinction baiweeu the prin- 
ciple of chemical attraction, and the principle of gravita- 
tion. Every one must determine for himself whether the 
hypothesis, proposed by Mr. Davy, be supported by argu- 
ments more plausible, than those, which can be adduced in 
favour of the identity of chemical attraction, and the attrao- 
Von of gravitation* 

Attraction Philosophers of the present day most commonly speak of 
roA«idered ss attraction as an ultiiaate property of matter; not that they 

* Newlofii PliH. Nat, Princip. Math* L. Ill, Prop, VI, Tbeor. VI* ^ 

conceirg 
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conceWe it to be really so, but that they are unwilling to an ultimat# 
add to the many vain speculations, which have been pro- 
posed to account for it. What indeed has been denomU 
.lated electrical attraction, of which Mr. Davy considers 
alBiiity to be a modification, is yet very generally 
referred t ^^ency of a subtile, and essentially fluid 
b'»riv 7?f pu'.^i«yi is almost universally attributed to the 
h> oi ti'jch fluids. It is however to be remarked, that 
ive have no direct evidence of the existence of these fluids^ 
as they have ' been the objects of sense. They are 
agents erected entire' by hatnati ingenuity, for the purpose 
of cxpljiiiing p* .^noiiiena, which in the pride of speculation 
we ;iie unwilling to adin«t re iiiexpli('a.^de. The whole of 
the modern doctrines, respecting light, caloric, and the 
electric fluid, are hypothetical, and .Ih.w o..iy <*uch iridi* 
rect evidence, as is derived fioin tli'ilr capability o^'expluin<« 
ing tin <lcsb ol phenomena. »•-» o wh’?h they were 

absum<.<^ 1 hat they do *0 to Cv.t'* :: extent cannot be 
questioned, it munt, however, admitted by every one 
who patiently investigates the su* ject, that there are pheno* 
mena, connected with the tempera, ire and electrical state 
of bodies, which cannot s.itisfa ''lily be accounted for on 
f^'e generally received opin Dns: nd although therein, at pre^ 

'.t, no po^'tive objection to the .^apposition, that light is 
a material substance; such may possibly arise in the pro- 
gress of discovery. The hypothesis, tiierefore, which refers 
repulsion, or any modification of attraction, to subtile fluids, 

Mthough it need not altogether be rejected, should be re- 
ceived with cautio\i,and never made the buais of our general 
principles. 

In the present state of our knowledge, it would, perhaps, Attraction and 
be most prudent to abstain from all speculations, concerning 
the cai^se of attraction and repulsion, and to consider them 
both as properties of matter, prevailing under different (‘ir- 
cu instances. It is at least certain, that we have as unques- 
tionable Mperience of the particles of ponderable matter 
repelling, as of their attracting eacli other. Nowit can- Modified by 
not be doubted, that atttaction and repulsion are very much pn^t*** 
iYiodiflefl and aflected, among other causes, by those which 
IftCdify'apd Afiact tha electrical state of bodies. Indeed 
* C a such 
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snch modifications of attraction and repulsion are attiong^ 

the most obvibus phenomena of electricity, and those that 

first gave origin to this science. But after what has been 

said, it must ap|K^ar inxpoasible to consider difference of 

electrical state as identical with the principle of attraction. 

Neither do I think it could be seriously contended, tlvat 

similarity of electrical state is identical with the principle of 

repulsion ; as this would, ut least, involve tlie opinion, that 

sitnilaiity of electrical state, whether positive, or negative, 

is identical with the cause of increased temperature ;'au 

opinion I, by no means, feel myself called upon to confute. 

Supposition of Possibh^ however, it was never meant, that difference of 

minute diff.r- electrical state is identical with the principle of chemical 
•ncci in the • . i 

oloctrical sure fi^ttraction ; hut that there exist muiute differences in the 
pf diY-innUr electrical states of the particles of liifisimilar kinds of mat- 
ter,— that such differences are not destroyed by contact, — 
and that, although they are not sufficient sensibly to af- 
fect the vibrations of the pendulum, tliey may yet. so mo- 
dify the principle of attraction, as to give rise to the pheno- 
mena which favour the idea of elective affinity.' This is 
certainly the least objectionable form the hypothesis can 
assume. The supposition, however, that dissimilar bodies 
preserve different electrical states, is in opposition to ana- 
logy ; biiicc we invariably perceive a tendency in bodies to 
acquire similar electrical states, as far, at least, as our most 
delicate instruments infunn us; and as this law holds to 
dverj^ measurable difference, it would surely be unphiloso- 
phical not to consider it as absolute, and without exception, 
?4rt'iclfs might Were we to adopt the theory of Dr. Ffaiiklin, it might 
h^vcdiffeirnt appear to follow from many facts, that dissimilar bodies 

mpaciiK's tuj- * • - , , . * 

-t'-coiciij. have different capacities for the electric fluid ; but this 
would surely afford no stronger argument in favour of the 
opinion, ^hat bodies exist in different electrical states^, than 
mi'^ht be drawn from their having different capacities for 
* , caloric, in support of an opinion, that they have naturally 
. different temperatures. The hypothesis proposed by Mr. 
Davy cannot, therefore, be admitted, until it shall have 
been proved, that it is capable of explaining, in the most 
satisfactory manner, the phenomena on account of which it 
was assumed ; and that these pbenoniena are incxi icable on 

auy 
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any known, and less exceptionable principle# I shall en- 
deavour to determine how far Mr. Davy’s proposition briiij^s 
with it these recommendations; and would here observe, 
that the following arguments will equally apply, whether it 
be held, that the principle of chemical uUructioii is iden- 
tical with difference of electrical state, or, that the principle 
of chemical atOractiou is moditied by diilereuce of electrical 
state. 

Mr. Davy’s speculation rests entirely on the correctness Certain fiib- 
of his position, relative to the “ changes and transitions by beanTuv-dby 
electricity.” He states, not as an hypothesis, but as a gene- posuivt,oiheri 
ral expiessioii of fa6i, that “ hidrogen, the alkaline sub- 
stances, the inelala, and certain metallic oxide#, are attracted 
by negatively electritied metallic surfaces; uiid repelled by 
positively electritied metallic surfaces; and contrariwise, 
that oxigeii and acid substances are attracted by positively 
electrified metallic surfaces, and repelled by negativeJj^ 
electritied metallic surfaces; and that these attractive and 
repulsive forces are sufficiently energetic, to destroy or sus- 
pend the usual operation of eitetive affinity*. 

To determine, whether Mr. Davy’s statement be correct, but tins not] 

1 selected one, from carli of the classes of substances enu- 
derated in the preceding paragraph: viz. borucic acid, 
jbarytes, and gold-leaf, and 1 found, that the metal and 
the earth were attracted as powerfully by an insulated 
metallic ball, electrified by glass, us by the same bull, elec- 
trified by sealing-wax. 1 also satisfied myself by pxperi- 
.ment, that the|acid is indifferently attracted by a positively 
ora negatively electrified metallic surfuce. It is impossible 
to operate on oxigen and hidrogen in their uncombiiied 
state, and thus to determine the truth of Mr. Davy’s state- 
ment, as it relates la these substances. I'his circumstance is, 
however, the less to be regretted, as, when analogies are so 
forcible, and so obvious, as in the present instance, the 
conclusions, which are drawn from them, are received by tht 
mind with a degree of certainty, yttle inferior to that, which 
is derived from demonstration. 

Sipple as these experiments may appear, they are de- These fsctfc 
sldedly adverse to Mr. Davy’s hypothesis, the essential and 

• J*hil. Trans. 1807, p. Jg8 : Journal, tol. XIX, p- 4i, 

• iodispansibla 
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adjreric to the Ifi^it)>eilfib1e principle of which is, that particular tuhftafitvt 
hypoiheiis. certaitt natural preferences and aversions to pouttveif’ 

^nd to negatively electrified metallic surfaces; as they 
l^rove, tltat no such preferences and aversions are evident, 
while the substances acted on by the electrified surfaces 
feiiiijiin in their i^atural electrical state. We cannot, indeed, 
by sny ineansi infer from the result of thf^ experiments, 
that bodies do not exist in different states of electricity ; but 
ve must feel satisfied, that an' acid is not repelled by a 
negatively electrified metallic surface, or an earth or metal 
by a positively elitdlrified metallic surface;— -positions which 
form a very principal part of Mr. Davy’s hypothesis. 
yeeulUritici A supposition, that dissimilar bodies exist naturally in 

of chemical difierent electrical states, may possibly enable us to account 
acLion may be _ _ . ‘ r . • • i , 

accounted for f^i* lOony pf the peculiarities of chemical action ; but I am 

JjMbohypo- inclined to think, that these peculiarities are explicable 
squally un %ithout the supnositioii, and that the philosophical labours 
other grounds of fierthpllet have pointed out, with sufficient accuracy, the 
circumstances, which modify the principle of attraction, when 
excited on the minute particles of metier. The queslton^ at 
present under consideration, did not, however, originate ip 
the phenomena of chemical affinity, but was rather sog^ 
gested to Mr. Davy, by the electro-motive property of bo- 
dies, and the trply valuable discoveries which have lately 
been effected by means of galvanism. 

Podips being cfter the contact and biibseqnent separation of two dis* 

indiffiTcnt riuiitar bodies, they are found to be in different electrical 
afu‘r"cpur!i-'” States, in respect to one another, and to surrmnding bodies, 
tion rui prtrof, {q what they were in before the contact, can we infer from 
£Q*bcfofe roust necessarily have existed in different 

electncai states, iu respect to one another, previously to the 
experiuienti Surely not. The electrical states, they now 
ppssebby huv^f evidently been produced by contact, orsiffsse^ 
^uent sepuratipfu it may, indeed, be difficult to perceivo 
Ihe connexion between the effect and its cause; but thii 
cannot warrfi.t us in supposing, that bodies are in different 
eleciticul s^tes, when our posi delicate instruments assure 
us, that they are in similar idectncal states. Wa^ it, indeed, 
granted to us, that dissimilar bodies have naturally different 
eiectncnl states, wa could not, on this principle, cansisieMtly 

explain 
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^zplatti theirVlectro-motive property ; sinc^ we set eiu witL 
•apposing, that they retain their particular electrical ilatet, 
although contiguous with conductors. 

Let US now turn our attention to the phenomena pro-* ^^cnomena ci 
duced during decomposition by galvanism; and in tlie first Jornpll^itioa. 
place let us inquire, whether they can be accounted foron the 
, principles proposed by Mr. Davy in the second place whe- 
ther they cannot be accounted for on principles less objeo- 
tionable. 

Hud it been proved, in the most unexceptionable manner, 
that the particles of dissimilar kinds of matter have different 
electrical states, mid that the constituents of a compound 
retain their peculiar states while in compositiun, the rationale, 

Mr. Davy has offered of the phenomena of decomposition 
by galvanism, would yet be very far from being satisfactory. 

If we take water, instar omnium^ and consider it as a com- Water taksn 
pound of oxigen and hidrogen, and these substances as ****'****^** 
having, in respect to one another, the negative and positive 
states : it will by no means follow, that oxigen must be ne- 
gative, or hidrogen positive, to every other body# In like 
manner, although the two wires of a galvanic battery be, 
respectively, the one positive, the other negative, yet the 
negative wire will be positive to a body more negative than 
itself, and the positive wire will be negative to a body more* 
positive than itself. Now as far as we know from experience, a 
repellent force is not excited between electrified bodies, unless 
they be in precisely the same electrical state. If therefore the 
electrical statil of oxigen and of hidrogen remain stationary, 
there will be only one point of positive electricity, at which 
the positive wire will repel hidrogen, and only one point of ne- 
gative electricity, at which the negative wire will repeloxigen; 
and at all other points of excitement, the positive wire will 
attract hidrogen, and the negative wire will attract oxigen. 

Hence, as water is decompos»ed by the action of the two 
wires, when from the circumstances under which they are 
made to act, and from their eifegts on our instruments, we 
know, that they are in different degrees of positive and ne- 
gatife electricity, it becomes impossible to consider the re- 
pulsions, Mr. Davy speaks of, as essential to the decompo- 
sition, such repulsionsbeing very rarely, if ever, exerted : but 
• the 
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the whole decomposition inubt lije referred to the uireqnel aU 
tractions of the two wireH; for each wire will attract both 
oxi^en and hidro{^en» but with unequal de^reee of force; 
and theb^ attracuona will be modiiied and counteracted by 
the attractions of the pppoMte wire. If, for example, the 
positive wire attrset oxi^iran with a force equal to 90, and 
hidrogen with a force equal to tO; and vice tcrro, if the ne« 
gative wire attract hidiogen with a force equal to 90, and 
oxigcii with a force equal to 10; the eHicient attraction 
betwc' u the positive wire and oxi^en would be equal to 10, 
and that between the negative wire and hidrogen would be 
equal to 10, and consequently the power, tending to sepa- 
rate the ox igen and hidrogen, would be equal to 90« If, 
therefore, we keep in mind, that the effect of the two wires 
increases with the dtffeience in llieii electrical state; we 
must, as ipight be shown by iigineiical calculation, suppose, 
that hidrogen is more posi Live than the positive wire, and 
oxigen more negntive than the negative wire. On this sup- 
position, and on no other, it will appear, that, as the excite- 
ment of the tw'Q wircb ib augnienteii, their action on water 
should be more poweriul : for th,e neaier the electrical state 
of the positive wire conu^b to that ot hidrogen, and the elcc* 
trical state of the negathrewire to that of oxigen, the stronger 
should be the efficient attraction of the positive wire for oxU 
gen, and of the negative wire for hidrogen. The same rea» 
soning must apply to the decomposition of all bodies, and 
the constituents of every body, decomposed by galvanism, 
mn" c »n‘ d r * h ving c-eci ic.d •-ij a- widely 

different, than are those of the positive and negative wires of 
the galvanic battery. But this is shown to be impossible 
by Sir Isaac Newton’s experiment with the pendulum* «ud 
by every -kind of experiment with the electrometer. 
Whyisnotde- j|dmitting, for a moment, that the attractive and repul? 
•Sect a forces of the minute ...irtich s of niat>*T d ’ •»#• .«ctioQ 
single wire ? galvanic jwixes on compound bodies, are really such as 
Mr. Davy supposes, it would, 1 think, be difficult to ex- 
plain, why decooiaositioii ue -- pioducr* b> -n gle 
wire, however powerful may be the battery, with which jt is 
connected; why decomposition is never effected, either by 
comoipD or galvanic electricity, except when two conduc- 
tors^ 
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tors, m difTtrent electrieial states, aiv made to act on each 
otht u 

S§ct, III • It is an estahiished fart, that from the contact Fxperitnrntta 

and separution of dihMiidlar and insulated metals there 

is produced .such a change in the electrical ^tHte of tach produced bf 

metal, that, after the separation thcoi.e is found to be po- contact or sr- 
. I V parauon, 

sitive, the othJt* negative in relation to burrounding bodies; 

but It appeared to me, (not haviitg in ininci the experiments 
of W like and CEpinus,) a mutter of some doubt, whether the 
alteration in electrical state is the effect of contact, or of 
separation. To determine this point, in place of the small 
}/iatP which usually remains on my electrometer, I adapted a 
copper plate about 5 inches in diameter, it is evident, that 
when this apparatus is placed oti a comnion table, the cop- 
per plate will- be couneettd wiih the wire and gold leaves, 
but will in every other respcti be peifectiy insulated; and, 
coiisequently, th>it, whenever a state, diderent irom that of 
surrounding bodies, is pioduced in tlie copper plate, it will 
be indicated by a divergence oi the gold leaves. 

The apparatus, above litbcrihed, being so circumstanced, 
that the tin foil of the e *ctiouieter was connected with the 
Earth, while the copper plate, me wire, and the gold leaver 
were insulated, 1 brought, bv means of an insulutiug handlg, 
a zinc plate, also about 5 inches in diameter, into contact 
with the copper plate on the electrometer ; hut although 
they reuiuiiied some time in contact; theie was no virtible 
divergence of the gold leaves. On separating the metals, 
the gold leavef immediately diverged; on again bringing 
them inio contact, if the cha I ge of the zinc plate had not 
been removed, the leaves returned to their natural position; 
on again ^epnraliug the plates the divergence took [ilatevs 
before, and similar phenomena appeared, as often as ih*- ex- 
periment was repeated. 11 the charge of the zinc plate had 
been removed aittr the separation, the succeeding coniact. 
did imt reduce the gold leaves to their natural state; but 
left a slight divergence in tiieai;|ai>d when the plates were 
again separated they diverged in a greater dtgice, than after 
the preceding separation. 'I bus, by repealing tbe cxpeii- 
nient, and discharging the xinc plate after each separation, 
the divergence was eonsiderably increased; not however be- 
yond 
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^ond certain limtte* which apparently varied aeeocdifig 4# 
the »tate of the atmot^pbere as to moihture: aod it it 
worthy of reiuai'ks that the manner in which the plates are se- 
parated materially efiheis the result of the separatkm. If 
one he slid along the other, ueither will evince signs of 
electricity. The contact and ttparation of two copfier 
plates produced no sensible effect on the gc^d leaves. From. 
rirc^iWal these, and the experiments of Witka and CEpinus, 1 feel 

oi V).odies 1 1 1 • 1 

reiidi dif- GDy^» warranted in concluding, that the electrical states 
liercnt by their ^ dissimilar metals, and other dissimilar bodies, are 
Thh.apptic!a-> rendered diti^nrent by the contact of these bodies with 

Me to minute another, but by their separation after contact*. 1 
|iarneie&. would also, ftom analogy, extend my conclusion to the mi- 
nute particles of dissimilar kinds of matter ; and would say, 
that when in contact, as in composition, they possess tbeir 
natural, or, as 1 have endeavoured to show, in similar elec- 
trical states ; but that on their separation, as in decompo- 
sition, they acquire electrical states different from what they 
had while in contact, and consequently different from their 
natural electrical states; and that from such change in the 
electrical states of the constituents of a compound, in con* 
sequence of separation, analogous to what takes place hi 
respect to the voltaic plates, the one set of particles becomes 
relatively to the Earth and surrounding bodies pontive, the 
o^er set negative. 

SttfoiMK^ion experiments, to which I have just alluded, appear to 

ibaithu mrtak me perfectly sufficient to point out the fallacy of the ex- 
P^***®'**^ is very generally received, df the excitement 

ft:reut states, of the galvanic pile ; the whole of which rests on the assump- 
•TrMie*>us. lion, that dissimilar metals, while in contact, are in different 
electrical states, the one being relatively positive, the other 
negative ; which has been shown to be perfectly untenable. 
The following also 1 consider as additional and weighty ob- 
i£§ections to the hypothesis. 1. The voltaic plates only act 
^hen applied to each other by extensive surfaces. In tho 
present mdat improved galvanic troughs, the metals are con* 
iiecled together by comparatively few points, and the con* 
trivance has not 'Only ^ndered the ^pfiaratus more eonve* 
tiientfor use, but also more powerful. 2. Volta's plates act 


* An »r.roiint of the experinannts of Wi'ke and of CFpinus will be found 

Dr. frie^tley’s History of £l«cincuy. 

only 
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#tily #li«i tlie palish of their surface is preserved ; the cop- 
per and cine plates of a galvanic battery are always very 
iniich tarnished. 3. The galvanic apparatus can only be 
excited by a decomposable fluid, and this fluid is always 
decoinposedf when the apparatus is excited. From these 
considerations, I am inclined to conclude, that the princi- 
^^les, on which decomposable fluids act in producing their 
peculiar etTeds oti &e galvanic battery, have not yet been 
accurately determined. 

It will be a general, and 1 think perfectly correct state- 
ment of tlie facts, relative to the decoiu position of bodies by The difference 
ralrunrsm, to say, that hidrogeu, the alkalis, the metals, P** 
and certain metallic oxides are, immediately after their se- position hav- 
paration by galvanism from oxigen, and from acids, found 
at the negative wire; and that oxigen and acids, after their ^ 
separation from the first class of substances, appear at the 
positive wire. I trust, however, that the experiments and 
reasonings, which 1 have adduced, are suiBcient to prove, 
that the particles of dissimilar kinds of matter do not exist 
in difierentielectrical states while in composition, but that 
they acquire a difference of electrical slate in the act of 
decomposition: this difference of electrical state is, there- 
fore, not the cause, but the effect of decomposition. 

It yet remains to be determined, on what principle the 
opposite wires of a gtilvanic battery act, when their action How is decom- 
occasioiis the separation of the constituents of compound ed by*galv«r" 
bodies. To do this, 1 by no means conceive it necessary te ism ? 
enter into au in visti gallon of the remote cause of electrical 
phenomena; on the contrary, I think the question may be 
decided by a reference to well known and undoubted facts. 

If two conducting bodies, in different electrical states, 
be brought near to each other, the difference will be « repulsire 

destrtfy’cd ; and if the ditference between the electrical ^ 

states of the conducting bodies be considerable, while the^<:slwic. 
operation is going on by which it it removed, the con^ ' 
ducting bodies will Frequently be ftised. This happens not 
only to bodies easily fused, but also to very refraietory tub- 
stances; as the alkalis, the earths, Che mett^. The fhet dU 
vested of all hypothesis is, that the action of difficrently 
^t^ectrified conductors tecasipas a repulsive force to be ex- 
, erted 
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in the case of 
eiUork, 
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erted Itetwren tlie particles of the conductors, and is^ in thit 
respect, precisely analogous to that power, iwhich in the 
language of modern chemistry is denominated caloric, 
in which heen long known, that caloric, aided by the affinity 

this i« effected ©f substance for one of the elements of a compound, ia 
sufficient to effect the decomposition of the compound: and 
Ibis fact is particulsirly observable in the reduction of me- 
tallic oxules> by beating them with inflaUntnaUles, or metals. 
By these means the French chemists have lately succeeded 
in their attempts to decompose the fixed alkalis, and have 
obtained, in an npcumbined state, their constituent ele- 
ments, which appear to be oxigen, and a metallic base. The 
mtionule of these decompositions is sufficieutly obvious. 
The repulsive force of caloric separates the constitue ut par- 
ticles of the compound ; at the same time, by dimiiiibhing 
the cohesion of the infiarnniahle, or iincoinhined metal, it 
renders its attraction for oxigen efficient; and hence the 
se^mration of oxigen from the oxide, and its combination 
with the uncombined metal, or with the inflammable. The 
oxigen, entering into a new combination, is reinoved from 
the'sphere of chemical action, and thus its reunion with the 
metal, from which it had been separated, is prevented. 

The decompositions by galvanism will, 1 think, admit of 
explanation on similar principles. The action of the two 
wires of the galvaiuc battery occasions such a repulsion, at a 
certain number of points, us separates the constituents of 
the coTOpound, which is made a part of the circuit, and 
which must possess a degree of conducting power. The se- 
paration of the particles of dissimilar kinds of matter, which 
.had been in contact, produces different electrical states in 
them: the ype set of particles is, consequently, attracted 
with greatest force by the positive wire, the other set of par- 
ticles is attracted with greatest force by the uegative •wire; 
separated particles are thus placed beyond the sphere 
chemical action, and their reunion dues not take place. 
Havings then, consider^ at some length the question pro- 
teaed by Mr. Daiy, I am satisfied, that we cannot admit the 
%pothesis, which refers chemical phenomena to the.elec^ 
trical energies of the particles of matter. 1 am willing to 
allow, that it is highly iugeuieus, and that at first sight it has 


,nit in that of 
unism. 
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f«a11y the appearance of a «imp)e generaVuat'ion of fart$: 
but 1 think it has been shown» that the assumption on which 
it rests is contrary to experiment and analogy ; that the us- 
siunption is incapable of explaining the phenomena on ac- 
count of which it was taken up ; and that these phenomena 
can be explained on piiuciples unconnected with any hypo- 
thesis, and which are the result of experiment and observa- 
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ObsierTations on the Igniting^ or Wire-melling Power of the 
Voltaic Battery, as proportioned to the number of Plates 
employed ; with an Account if some Erperiments on this 
Subject, made in conjunct ion with Mr. Johjh Cuthbertson; 
by Mr, Gkorc^e John Singer, Lecturer on Chemistry 
and Natural Philosophy. Communicated by Mr. Singes* 

In a lei'ture recently delivered at the Royal Institution, inquirv toa- 
Dr. Davy detailed some experiments of the French IMiilo- "*• 

, * • I 1 • • <. • . 1 tio ot tho t'r.w 

jiophers, made with the intention of ascertaining the pro- r.f 
|iortion, in which water is decomposed by dillerent Voltaic fly 

combinatioiifl, the number of plates being subjected to va- jy M*.- 
riation. After some observations on the probable source oC 
inuccuracy in these experiments, he proceeded nearly as 
follows: “ Th^re is still another very interesting subject of 
Inquiry, which has not yet been touched on ; 1 mean the 
“ proportion the igniting power of the battery bears lo tlie 
** number of plates employed.” The Dr. then proceeded 
to exhibit some experiments on tins subject; they were 
made with a new apparatus fitted up in troughs of Wedg- 
wood ware ; the size of the plates 1 1 inches, by 4| inches* 

The result of these experiments was very equiNocal, Iieo Anomalies i a 
batteries ignited four tinn's th^ length of wire ignited by * 

one battery ; but six batteries ignited little more than twice 
ihejength that three could ignite. Dr* Davy supposed, 
that the rate of ignition might vary in higher nnmbci^’, 

•beying a different law to that which obtains when a few 
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plates only are employed. Every practical electricisB would 
howe?er, I am convinced* refer the anomalous results of 
these experiments to some iiiaccurac}' in the apparatus, or 
to n difference in the density of the fluid with which the 
batteries were charged ; as the irregularities obt^fued were 
by far too considerable, to have been produced by a differ^ 
ence so trivial as that existing between tbeiidmberbf plates 
employed on this occasion. The uttthprity of a philoso^ • 
pher, so highly and so justly celebrated as Dr. Davy, may 
give extensive and respectable circulation to even palpable 
errours; it is therefore the imperative duty of every genuine 
friend of science, to evamine assertions flowing flmm such 
a.souroe, and to^give to the public any /ach he may bt 
acqnaiiftdd witii, that militate agmnst, or contradiet them. 

As early as the year 1804, direct experiments Were made 
to ascertain the quantity of wire ignited by different num* 
bets of plates. Of this I presume Dr. Davy was not aware, 
when he stated, that the inquiry had not yet been touebed 
on;’* he may not have read the 18th volume of the Philo-^ 
lophical Magazine, or the 7th and 8th volume of Mr. 
Nicholson’s Journal, or Cuthbertson’s Practical Electricity, 
where an account of these experiments is published, {p 
the 7th volume of this Journal, page 207, a series of expe* 
riments with large batteries of plates of 4 inches, and of 
8 inches square, is detailed by Dr. Wilkinson : the resnllf 
of these experiments prove, that the power of ignition tn- 
creaees in direct proportion to the number of plates employed^ 
and this law of increase is uniform, whatever be the size of 
the plates. If a battery of any given size melt any deter* 
minote length of wire, two such batteries will melt ftoiee 
the length, three such batteries will treble the effect, and 
by four it will be quadrupled^ provided the acid with which 
they are charged is of equal strengths 

|n the Stb volume of this Journal, pages 97 and 908, 8 
very accurate series of experimeiits is given by Mr. Cuthv> 
borteon. By a variety of trials he proves, that double tbo 
quantity of plates burns t^ice the length of wii^ ; and ho 
points this out as a distinction between the action of com* 
mon and Voltaic electricity, but concludes, that the dif* 
fsiunoa orises from th« imperfection of the Voltaic appara* 

tus ; 
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titi; lit on ono occasion he ebtitnnd a dltferent result by 
eapleyinfr very larf^e plates arranged as a pile. In subse- 
quent rol vines of this Joornal are several other papers on 
the same sul^eet ; but enough has been quoted to show* 
that the inquiry has net any elaim to ongiriality. The con« 
elusions of the ftrst experime«tera are however at Yariance 
with these of 0r. Davy* £lr. Wilkiuson and Mr. Cutho* 

«ii^rt8oA suppuset that the igniting power of a battery com*- 
posed of plates of any given size increases in direct propor- 
tion to the number of plates. Dr. Davy infers from his 
cxperimciits, that» when a few plates are inereased, the in- 
crease is as the square of the numbers; but in combinations 
of greater extent the effect does not increase so rapidly* 

The apparatus employed by Dr* Davy difiecs in structure As the appan. 
from that of the earlier experimenters; and as this might was not the 
occasion some slight difference in the results, I did not con- 
sider it justifiable to decide on the accuracy of either, with- 
out new trials. With the assistance of Mr* Cuthbertson the fscpcFi'- 

the foUowing experiments were made ; tlieir results furnish 

... . repeaic*<1. 

lame useful practical information in addition to the ascer- 
tainment of the object, for which they were expressly insti- 
tuted* 

The acid mixture employed to charge the batteries was The scid es>* 
of the same strength in all the experiments, (being pre- 
TUrasly mixed in a large vessel for this purpose). It con- 
sisted of 10 gallons of water, 5 lbs* of strong nitrous acid, 
dnd half a lb* of muriatic acid. A mixture of this kind 
being the most effectual wire-melting charge. Ten bat- The apparatus- 
terics* each containing 10 pairs of four inch plates, fitted 
Up in troughs of Wedgwood ware ; and one battery, of 50 
pairs of plates of the same size, fitted up in a wooden 
trough) with glass partitions, constituted the apparatus 
employed. The plates in the troughs of Wedgwood ware 
were new, but the glass partitioned battery had been fre- 
quently employed before. 

Two of the Wedgwood batteries rendered nine inches of Exp, 1 . 
iron wire, of an inch diamcfAr, faintly red hot, when 
the contact was first made. This effect continued but a 
rery Ihort time. When it had wholly ceased, an interval of 
one minute was sufiered to elapse, and at the end .of tliis 
• time 



09^ rnz ^ZiMAtC BATtEfir^ 




Sxp.9. 


Itemarlct^ 


1x9.4. 


Ixp. 5. 


Exp. 6. 


Th« power in 
direct propor- 
tion to the 
Kttinker. 


time the contact was again madi^ Three incfiev of’ the 
Mine wire were now rendered red hot with the tmoie ap- 
pearance HB the nine inches in the hrst experiment. 

Four Wedgwood batteries were next employed. At the 
first contnet 18 inches of the same wire became slightly red 
hot; and the contact was preserved, till the effect of igni- 
tion entirely terminated. One ^minute was suffered to 
elapse, when, on removing the contact, fil inches of wirf. 
were Ignited in the same degree as in the preceding experi- 
ments. 

An interval of three minutes was suffered to pass with- 
out cental ; iit the end of this time, two batteries rendered 
six inches of the same wire red hot, and four batteries pro- 
duced a similar effect on 1:^ inches. 

Theunifoim result of ihe'^e experiments, in which the 
Igniting power increases in the same proportion, however 
variable the action of the battery, renders it highly proba- 
ble, that in Dr. Davy’s experiments the batteries were ac- 
cidentally charged with acid mixtures of variable strength, 
the increase in his first experiment being as the square of 
the numbers. 

To ascertain whether the ratio of increase continued the 
same wlien a larger combination is employed, ten bat- 
teries were charged with fresh acid, of the same strength. 
Five of these ignited at the first contact 18 inches of' the 
same wire as that employed in the former experiments ; and 
on repeating the experiment with ten batteries, an effedt 
precisely similar was produced on 36 inches. 

A short interval was suffered to elapse, when five batteries 
ignited 15 inches of wire; and the same effect was produced 
on ffO incliiBS by ten batteries. 

Pletiim wire, diameter, was taken. Tea 

batteries a (Kminished state of action) maintained a white 
beat in 5 inches of this wire. On repeating the experiment 
vlij^th five batteries a similar effect was produced on in<:he8 
the same wire. ^ 

These experiments indicate, that the conclusions of Dr. 
Wilkinson and MTr. Cuthbertson are legitimate ; and they 
prove also, that the igniting power not only increases in exact 
proportion to number of plates ; but that this ratio of 

increaise 
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increase is iin^rmr bow ever variable the action of the bat- 
teries may be. 

The troughs fof Wedgwood ware have the partitions, The continu- 
which form their cells, at a greater distance from each other, a"[;oil’depend» 
than that of the glass partitions in the wooden trough ; they liiorc un the 
of course require more acid to excite a given quantity of 
plutes; audit has been said, that this circumstance promotes cells, 
the continuanoe of their action. The results of my experi- 
^ments speak a different language. The continuance of 
the action is influenced moich more by the nature and 
strength of the acid mixture ; and 1 have not observed, that 
in any case the separation of the partitions to a greater dis- 
til nee than ^ths of un inch is attended with any advantage 
in this respect. 

At the commencement of the preceding experiments, a Glass paititU 
glass partitioned battery, of 50 pairs of four-inch plates, btitery. 
was filled with the same acid mixture as that employed in 
the trouglis of Wedgwood ware. Its action was great 
inferior, in consequence of the oxidated state of the plates 
from former operations; but the continuanee of* its nclion 
appeared precisely similar, and at the conclusion of the ex- 
periments the effects were so nearly alike, as to admit of no 
perceptible distinction. At the iirst contact 9 inches of 
wire were ignited, and by allowing an interval of tive mi- 
nutes a similar effect was produced by a second contact; a Batt'^rlec re- 
circumstance which proves, that the voltaic battery requires, qmre mne it> 
.like the electrical machine, time to produce its full eflect. 

This fact, as indicated by the sensation produced on the 
animal organs by a series of 600 small plates, was noticed 
many years ago by Dr. Wilkinson. 

The preceding are part only of a series of inquiries on 
this subject, which have long occupied my attenticn, and 
which 1 purpose to detail in future numbers of the Journal; 
anxk>u6 only, that in experimental science assertions be sup- 
ported by accurate experiments; and that, in the progress 
of philosophical discovery, the mem of the first labourers 
be not forgotten amidst tiie achievements of their succesi-ors. 

3, Princes Street j Cavendish S^uaret 
• April the ISt/i, ISll. 
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EFFECT OF MAGNETISM ON TUBES. 


tv. 

On the different Forces with which Tnbes^ Sars^ and C^Iin* 
ders, adhere to a Magnet, Jn a Letter from Mr, E. 
Lydiatt. 


To Mr. NICHOLSON. 


SIR, 


An iron lube 
oannectiug itie 
polfs of a 

Ilf loe 

tUvi^^noi a 
her«*d with 
gieat force 


HKOUGH the medium of your scientific Journid 1 
am anxious to obtain information on some inu^^nelic pheno- 
iiietin, which 1 have lalel}- noticed to have taken place on 
applyinjf diflerc'nt shaped conductors, to connect the poles 
of a horseshoe mti^iict. 

In preparing!: the introdnelory course of lectures on the 
}>hilosophy of the mech.anic arts, which T liave delivered this 
season ut the Scientific Institution, 1 had occasion to make a 
few experiments on the magnetic [iroperiy of iron and steel ; 
ill the course of which I happened to place a piece of iron 
tube ill contact with the two poles of a horseshoe magnet 
composed of thin bare; and found to mv surprise, wlieu J 
attempted to remove it, that a considerably greater force 
was required, tliun that necessary to separate the conductor 
wliich iiclongs to tlie magnet, which, as iisna), was a square 
])iece of iron with a ring attached, and presenting a flat sur- 
face equal to the coniliiiied polar surfaces of the three bars 
composing the magnet. This striking’ singuiurily induced 
me to ascert^^n the relaiit'e force required, to overcome the 
diflerent degree of attraction. 

J first applied the coiidu'clor belonging the magnet. 
Its adlii*.ion to and, by suspending weights from the ring, found, that it 
i:J to^^lO '****^^^ separated with 5lb. I then supplied its place with the tube, 
which was a piece of gun-barrel about two inches in length, 
attached lotigitudiiially from one pole to the other ; and by 
passing a wire through it, and twisting the two extremSties 
into a hook, 1 suspended tlie weights, and found that 1 1 {lb 
were requisite to separate it from the magnet. From lliis 
experiment it will be evifteiit, tbol llie relative di'gree of 
attriictive force, exerted by the inagnet on these two difler- 
'.’ut conductors, is as 10 to .s. \ n peated the experidieut 

^^everal tinjc«, and the rcsuUi »• eu- lavariably ihe same. 
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The line of contact of the tube, when the weights were Change of po- 
6rsl suspended, traversed the poles of the centre bar of the 
magnet only; but while they remained attached, I turned temtiou iuth® 
the tube till it stood in a diagonal di/ection with the extreme *^*®*^‘* 
angles of the outside bars; but no diiference of attraction 
was indicated, as it would not sustain more, or separate 
^with less weight, than in its first position. 

I then increased the width of the line of contact in the On increasing 
tube, with a file, to about ,*x of an inch, and found that it 
separated with nearly a pound less weight: I incTea|ied its the 
width still more, and the attraction was proportionably less, tRAction dimi. 

This led me to suppose, that the extraordinary degree of * . 
attractive force, by which the tube was held to the magnet iiiKier^^adhereJ 
in the first instance, depended entirely on the minuteness 
of the line of contact; and of course, that a solid piece ^ 

of sound iron of the same diameter, would be similarly 
attracted. To prove this however, 1 procured a solid cylin- 
der of iron the same length and diameter as the tube, but 
upon applying the weights, 1 was surprised to find it sepa^ 
rate witli than half wftat was necessary to displace the 
conductor belonging to the magnet. 

These liitherto unexplained, and. probably unobserved, 
phenomena, are submitted for explanation to sneb of your 
philosophic readers, as may have paid more attention to 
this subject, than I have had an opportunity of doing; 
in hopes of being gratified with some communications, 
which will not f^l to be interesting, while they elicit a more 
extensive inquiry into that m^^sterious and neglected princU ^ 

pie of nature, magnetism. 

Yonrs, &c. 

London^ April Me lOM, 1811. E. LYDIATT. 


V. 

An Answer to Mr. Murray’s Observations on the Nature of 
Potassium and Sodium: 6y|Mr. John Daty, 

To Mr. NICHOLSON, 

SJR. 


LR. Berthollet has estimated the proportion of water in Q„aritity of 
common fused potash at 13'9 per cent; and Mr. Daw, from water id 
. D > 


an 


Vili. 
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Mr. Davy’f 
standard pot- 
ash. 


' Combined 
with boracic 
acid without 
«vt>lulion of 
water. 


Common pot. 
a^h does not. 


^tperiment on the action of silex on this hirlrate, has eon* 
eluded in his Bakerian lecture for 1609, that it contains^ 
tekingthe potash formed by the combustion of potasbium as 
a sUndard, about l6 or 17 per cent. 

In the same lecture he has shown from the quantity of 
fused ipuriate, produced from a given weight of potassiuoi 
in muriatic acid gas, that his standard potat^ has a much 
greater eat u rating power, than the hidrate of potash; thaf 
100. of the former will neutralize the same quantity of acid 
as of the latter. 

He hat tt/ice ascertained, that» when potassium and 
pow4er^ boracic acid glass are heated togetlier in a tube of 
platinuj both with and without red oxide of mercury, no 
water or inflammable gas is produced; and that the result 
is the sifme, when potash formed by the eurnbustion of po- 
tassium is combined with boracic arid. 

On the contrary, substituting the hidrate, or common 
fus^ potash, he has in one experiment actually collected 
about per cent of water; and the loss of weight after the 
^combination of the acid and alkali, in other similar experi- 


ments, indicated from 15 to 20 per cent. 

Combustion of He has found too, that the only product of the combus- 
oaSfunaTio” of potassium in oxirouriatic gas is fnsed muriate of pot- 
gas, ash; that the same salt is formed ; and oxigen gas evolved, 

without the least appearance of water, when potash from the 


combustion of potassium is used ; and that water as well as 
oxigen is separated when hidrate of potash is employed. 

Difference be- In addition to these circumstances, wliieh are staled in Mr. 

Davy’s laht Bakerian lecture, a copy of which he has allowed 
me to peruse, tlierc are physical firoperties also pointed out, 
di^tingiiUhlAg potash and soda from the hidrates; the former 
for instance require a much higher temperature for fusion 
than the latter, and possess gi eater hardness and apparently 
.greater specific gravity. 

FemieW of It is well known to those who have attended to the late 


tween the 
pure alkalis 
and their hi- 
drates. 


potash ami 
joda. 


progress of chemical diFcoff^ery, that potash and soda are only 
to be procured by the rapid combustion of the alkaline 
metals, or by th^ after application of a red-heat ; and that fier- 
bxidcs are formed when the combustion is feeble cither In 
oxigen gas or common air. Messrs. Gay-Lussac and The- 

nard 
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Hard first distinctly pointed out the nature of these per- 
oxideSy and described their properties. According to their 
statement, the peroxide of potassium contains three times 
the quantity of oxi^en that exists in potash, and the per* 
oxide of sodium half as much more as exists in soda*. These 
oxides have also been examined by Mr. Davy, and the 
general result^ of his experiments are conformable ib those 
' of the French chemists. 

Messrs. Gay-Lussac and Thenard, using the same test Trials of the 
as Mr. Davy had before applied to their hypothesis, making 
comparative trials of the saturating powers of the alkalis alkalis, 
formed from the metals and of the common hidrates, were 
convinced, that potassium and sodium are not htdrurets; 
and consequently they adopted Mr« Davy’s opinion^ that 
they are simple bodiesf* 

Mr. Murray controverts this opinion in his paper, published 
in the last number of your Journal : Finding that potash 
from the combustion of potassium, has much th6 same sa* 
turating power as hidrate of potash, he infers, that thh 
i^etalsof tlie fixed alkalis are compounds of unknown ba#| 
and hulro};:eii. As this gentleman does not describe th^ 
manner in which he formed bis potash; there is every rea-^ 
son to ccnclude it must have been by combustion in the 
atmosphere, in which case, it would have been principally 
peroxide; and an equal weight of it ought to have less satu^ 
rating power than an equal weight of common potash. Sinclf» 
therefore, Mr. Murray's hypothesis appears to bfc Un^ 
founded, sinc<| it is contradicted by the ample statement of 
clear and decisive facts already made, 1 shall conclude 
without examining the speculations connected with it. 

1 am, Sir, with great respect^ 

. Your bumble Metfant, 

hondont March J. DAVY, 

181L 


* Moaiteur, Jal]r 5 , 1810, 

t At tke end of this paper will be found a notice of these fentlemen's 
expCIrimenu ; it is part of a Report ef the Isttituio^ pablithed io the Mo> 
niteur akeadf referred to. 
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Ext net from the Moniteur of •/a/y the Sth, 1810, refe/red to 
in the preceding paper. Translated from the Ftt nch oy 


T. O.C. 
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treated with 
acid^ 


Inferences, 
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n.iiied. 


Tt^HESE oxides [the peroxvlcs'] presenc with some ncid 
passes phiiiomeiia worthy of Htteiition. Messrs. Gay--** 
Lussac and Ihenard observed, that with ca’*boinc arid gas 
the resulth were, an alkaluif^ farhotuite and an evolution of 
oxigen gas; that with tu ^ihurout? gas and oxjrie oJ' pota'- 
Slum a Buipnate and oxigen were obtuimd; and that with 
this gas and oxide oi sodium the prodiiec only a great 
deal of BulphatP and .1 little bulphuret : that not the slight- 
est trace of moisture was given out in any rase; and that the 
weight oT the piodu^’* obtained conespopded precisely to 
those of the oxide en. ployed and the and absorbed: Now 
as in the eombus^tion of potassium and of sodium nothing is 
evolved, or no volatile product formed ; we perceive, that, if 
these metals be hj^drurets, it is a necessary consequence, 
tliat the sulphates and carponates of potash aud soda, and 
QO doubt all the salts that have these alcalis for their base, 
contain as much water, as toe hidrogeii of these hidrurets 
can form by combining w- n and that they retain it 

at a very high temp»^r»iturc , wlnrli is possible, but which 
nothing has hitherto piovtd if it ( le so, e farther conse- 
quence would be, that [.otaib auil soda coetaiu much more 
Wjater, than Messrs. d’A’^cet aeo llerUio ‘ct ajliqil in them; 
for these alkalis would contain not only the water which is 
extricated on combining them with acids, bqt likewife that 
which the fait formed is capable of retaining. It was of 
feme use to determine directly the first of tlies^ two quan- 
tities of water; aud this Messrs. Gay-Lussac and Thenard * 
have done. For this purpose they converted into .alkali, 
gradually and by means of hnmid air, feveral grammes of 
potassium and sodium, and saturated them with sulphuric 
acid diluted with water. On the other hand, having em- 
ployed the name acid to saturate pure potash aud soda that 
had been heated hot; aiici having taken an account, in 
all the saturations, of the acid employed, as well as of the 

metal 



ON THE KATVEt OF OEt9l[E&l4TlC GAS. 


59 


metal or alliali employed also; it was easy for them to de- 
<iueel}:^‘ c onsequence thej' soui^ht. Thus they found, that 
JOO »>ar‘s c ‘potash contaiii.90 of water, and that 100 of soda 
Ooniahi 'in iposinj^ potassium and sodium to be simple 
suhsUinc.. They luive even v''«itied this quaiktity of water 
with re ■» soda, by trea ^ng over mercury in a curved 

jar a j entity with a quar ity, also given, of dry 

iv’id i-. The soda was placed on a small plate of 
fiJatiii!!, auo ii've out ;o much water the moment the tem- 
perate ro was rai-^etl, that this water liickled in abundance 
down the nidvs o the j tr. We < an even by these means, or . 
by sulphiirou' acid , .ender the ijter sensible in 2 mil- 
lig. [O’Oi of a grain] of Lod ' or of pota. ,i 


VI. 

On the Nature of Oximuriatic Ca.?, in reply to Mr* Murray. 

By Mr. John D4.vy. 

To Mr. NICHDLSON. 

SIR, 

l\^tR. Murray, in his rlnsw^•r to the remarks which I ven- Mr Mnrr.jy 
tir.ed to make on his forme' r i appears prineipallv de- 

I , , HT 1 rh -or^ 

siroLis ot ^how^.M^, that w'^ai .oy Mr. Davy, has as hypoilie- 

advanced as a liieotv rL:.[)fet»n;; <^*viiuu’ latie gas, is &tric‘Uy *’*^''** 
an h} polheoi^. ffitr < v i»<>lussv liu'ss ineiefore of Mr. Mur- 
ray’s answer depends on his ecess in proving Mr. Davy’s 
views hypothetical ; if he fails in this respect, he fails alto- 
gether, and the old hypothesis loses its asserted claims to 
attention. 

Mr, Murray first affirms, that Mr, Davy’s theory is not 
a simple expression of facts, as 1 have represented it ; that tket. 
it is not a fact, that muriatic acid gas is a compound of 
oximuriatic gas and hidrogen, but, an inference; and tliat 
the compositions of all the oxi muriates are similar infer- 
ences.^ This I cannot admit. In the formation^of muriatic 
acid gas, no substances, but those just mentioned, are con- 
cerned; the weight of tlie compound is the exact wei^^ht 

*of 
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of the two gasses employed— nothing f^ndtrable escapes j 
ipuriatic acid gas consequei^tly is not inferred^ but is im* 
mediately perceived to be» a compound of oximuriatic gas 
and hidrpgen, and all other cases are analogous.* 

Mr. Murray’b Mr. Murray, to convince me of the errour of which he 
froln'tllrrom. ^*”**y* respecting the nature of Mr. Davy’s 

binatioii of ox- theory, has recourse to particular instancesfto illustrate his 
ide of mercury argument. He says : “ f combine oxide of ihercurv anf 
acid. muriatic acid, and form calomel, I conclude therefore, that 

calomel is a compound of oxide of mercury and muriatic 
^acid. I combine muriatic acid and potash, and by dissU 
patiou of the water 1 obtain a solid product, which 1 con« 
sider as a compound of the muriatic acid and potash, and 
I perceive in these ronclusions no supposition, but a simple 
expression of facts/’ If Mr. Murray can combine oxide 
of mercury and muriatic acid, and form calomel, 1 have 
no objection to his conclusions; if the above is a simple 
expression of facts, the theory which expresses tho^e facts 
must be correct. But I have not been able to witness such 
facts. I have found, thai, when muriatic acid gas is ad- 
mitted into an exhausted retort, containing red precipitate, 
corrosive sublimate, and not calomel, is formed ; that water 
in plenty is simultaneously produced ; and that much heat 
is generated, sufRcient indeed, when the experiment is 
made on a pretty large scale, to revive some mercury by 
the expulsion of its oxigen. Mr. Murray, not attending to 
all the phenomena, has formed a false theory. Stahl, finding 
sulphur produced by beating charcoal with liulphgric acid, 
assented, that sulphur is a compound of sulphuric acid and 
phlogiston ; and Mr. Murray, knowing that different me- 
tallic compounds may bp procured by treating different 
oxides wiiii muriatic apid, asserts, that these compounda 
tonsist of muriaiic aejd and mptailic oxides. In Stahl’s 
fsipons experiment, carbpiiic acid gas, pot being then dis- 
covert cf* "reaped his notice; hut the same cannot be said 
of water, which Mr. Murray ||as thus neglected. The 
preceding illustration of Mr. Murray at demonstrates 
fbe real difference between Mr. Davy’s theoiy and the old 
hypothesis ; and that the former is| f s I have represented it, 

a simple 
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4 simple expreuioD of facts, and the latter a series of sap* 
positions, 

I sliall studiously avoid discussion in the remaining part 
oF this paper : it is my intention to confine myself to facts, 
which speak for themselves, and are the only legitimate 
supports of a theory. 

Mr- Murraj^ asserts, that Mr. Davy is obliged to sup- Water pr<v. 

' posst that water is produced in the common mode of mak- oxWeof rnTfi. 
ing oximuriatic gas from muriatic acid, by means of the ganese is heat* 
black oxide of manganese. Mr. Davy has ascertained the acid gaT 
fact^ that oxi muriatic gas and water are produced, when 
black oxide of manganese is heated in muriatic acid gas. 

Mr, Murray imagines a great intricacy in some parts of Mr. Daw's 
Mr. Davy’s theory, which does not really belong to it; for 

, 1- rii 1.. Simple, than 

theory, being an expression of facts, must be as simple as Mr. Muna; 

the facts themselves. Mr. Murray, for instance, conceives, 
that, in the solution of muriate of potash in winter, water 
is decomposed ; and that it is recomposed at the moment 
of its expulsion by heat. These are conjectures. In Mr. 

D'lvy’s theory, fused muriate of potash, I conceive, is a 
compound of oximurlatic acid and potassium ; and the so» 
lution of muriate of potash is a compound of oximurlatic 
acid, potassium, oxigen, and hidrogen. The mutual de- 
composition of nitrate of mercury and common salt is ano* 
ther supposed complicated instance pointed out by Mr. 

Murray. It is this gentleman who imagines the changes 
complicated. The facts are merely these: sodium surren- 
ders its oxiraJriatic acid to the mercury, and receives in 
return its oxigen and nitric acid, and thus calomel and ni- 
trate of soda are very sirnjdy formed. 

Mr. Murray seems to consider every thing anomalous, Thing.(> not a«- 
. that is not accounted for; thus the want of action between 
charcoal and oxiuvunatic gas ?s in his opinion an anomaly lous/ 
in Mr. Davy’s theory. Can Mr. Murray account for the 
•vant of action betweeo charcoal and nitrogen, and between 
the metals and nitrogen ? and, if he cannot, does he conse- 
quently consider these facts anomalous ? 

Murray doubts what 1 hare alleged, to be fact ; viz. Mcrcurv d*-- 
that the composition of muriatic acid gas is uniformly the 
.»me, 1 do not pretend to account for the resi^l^ of Dr. and forms 

Henry’s 
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Henry's experiments, on vkioh be Tests bit doubts. I have 
observed, that, when muriatic acid gas is left in a jar over 
mercury, the acid will slowly disappear, calomel will be 
formed, and at length nothing but hidrogeu wiliremuin. 
Carburettcd ^ bave stated in my first paper the general result, that 
fudroeen and carbonic acid is not formed, when dried carburetted hidro- 
is detonated over recently boiled me c>.rjr with an ex- 
esttouic acid, cess of oxiuiuriatic gas. Mr. Murray wishes to know how* 
1 ascertained fbis fact, — I considered the precipitation of 
charcoal, and no cloudiness being produced on passing the 
residual* gaa^vibrough lime-water, sufficient evidences of 
this* 

of M*** Murray objects to the mode in which his experiment 
oxi- (,Q the detonation of a mixture of hidrc^cn gas, oximuriatic 
a!>d carbwiic carbonic -oxide, was repeated, and is not satisfied 

cTKic, with the results which are in opposition to his own, I have 

assisted riiy brother in again making this experiment ; Mr, 
Hatchett and Mr. Brande were present. A mixture, con- 
sisting of I4’b measures of oximuriatic gas, of 4 measures 
of bidrogen gas, and of 10 measures of gaseous oxide df 
carbon, was inflamed by an electric spark over recently 
boiled mercury; a condensation of half a measure only was 
produced by the explosion. Pure ammouiacal gas was 
added in excess, and, after the admission of water, there 
remained 13 measures of uimbsorbatde gas. Eight mea^ 
sures of oxigeu being introduced, the mixture was inflamed; 
there was a diminution ecpial to 4 measures, and 8 mea- 
.tures of the residue were absorbed by a strong solution of 
potash *M 

Now the 8 measures of carbonic acid gas formed indicate' 
8 measures of residual carbonic oxide ; and, when the com- 
mon air present is taken into account, with the difficulty 

* The oximuriatic gas was procured from a mixture of ^omnen 
salt, black oxide of iiiauganeisc, and diluted sulphuric acid; tie 14 
niraaures employed were found by a comparative trial to be contami- 
nated by 9 measures of common air. The other two gasses had been 
prcrioiiKly dried by potash. 11*5 measures of the carbonic oxide, 
doUmated withU^'A of oxigen, were initoediately dimioishcHA tol^; 
audd|y agitation witli a strong solution of potash, there was a ftythor 
dii3|^ipn produced ctpial to 1 1 measures. 


•f 
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of effecting the e#ire essclurian vof moisture, no result 
more satiafitctorily conduiiive, that no carbonic acid was 
formed, couU) be expectedvi and .we obtained a similar re« 
suit iu ano^r experiment, in which we employed a strong 
solution of potash instead of ammoniacal gas, for absorbing 
the acid gas formed* 

I mentioned in a note to my former paper the discover}* Coirpmmd of 
TTiade by Mr JDavy of a gaseous compound of ©xbnuriatic 
gas and oxigen. I stated the method of procuring vt, apd 
the p‘Operty which it has of converting carbonic oxide into 
carbonic acid. Mr. Murray appears to think wry lightly 
of this compound. But I can assure this gentleman, 

notwithstanding it is procured (as he justly remarks) 
from the same materials as oxi muriatic gas, and by a pro«« 
cess appfivciUly not much different from that which is 
usually employed,'" that Mr. Davy has found it to possess its sinfriii^r 
very different pruperiits. Copper leaf, arsenic, and the lToi»eitit> 
common metals, for iiistanre, which instantly inflame in 
oximniiatic gas, reiimin untarnished in this gus. And, 
wh 't is extraordinary, it is oxi^en in union which prevents 
the combnsin)! of iho metals fioin taking place; for when 
the combinution Is broken by nitrous gas, or a gentle heat, 
the oximuriatir gas, set frci, acts as usuaj. The decompo- 
sition too of this gas by heat is so rapid, that it pro^duces u 
loud explosion ; and, if the quunniy is large, a dangerous 
one: and it is a very singulur ciicuinstance, that it is at- 
tended with the evolution of heat, and even of light, not- 
withstanding ib^re is a very cousiderable increase of volume*, 

Mr. Murray may hcve rcmaikcd the diffeience of cplourr 
between common oxi muriatic gas and the gas froin oxiinums 
rjatc of potash ; it is owing lu an admixture of the newly ^ 
discovered gas4 When this gintleman learns, that the puro^ 
gas contains about half its volui' e of oxigen, he will pip*, 
bably no lunger doubt, that it may be able to convert, car?-^ 
boiiic oxide into Carbonic acid ; and &iri/;e oxigeu united to. 
oximuriatic gas deprives the latter of all t^se propertiei^^ 
which It was supposed to owe to loosely combined oxigen, 
be wjll prpbably adopt thjn new idea, that oxiinuiiaMc gas 
is a sl^iple body. But if on the contrary he should styi| 
prefer the old bypothesis-«*the consequence is iuev4uble-7 

hm 



be neit ftceoeol for Mirbtic icki a tupporte# ef 

eomlnittion when coititiitu^ with a ting^' proportion of 
OKtgeii» and a noosupporter when (N>nibiiied with a Houblt 
proportvoQ, and for a variety of ether antMnalicty which it 
f» oecdleta to mention. » 

1 aiD» Sir, with j^reat reapeH, 

Your hamble s^ant, 

J. t)AVY, ^ 

Londm» Sfatth th ISM, ISll. 
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jtn Attempt to muwer the Querue proposed by F. D. fw 
ebe Jtmmaf for April fost: by WiLLiaii Ciune^ Es^ 
F» R. M. S* Edtnburgk. 

To Mr. NICHOLSON. 

SIR, 

eiiie5tions on Correspondent, tn year Journal for April, hat in a 

o^hy^KKi-** P®P®^ production of hyperoximnriate of potash &c. 

muriaie of pointed out tome erroors, into which Mr. Duvy has fallen, 
potash. jjj accounting for the formation of muriate and hyperoai- 
iBuriate of potash ; abo respecting the formation of muriate 
Wf ammonia and oxide of tin, on the addition of water and 
anBmonia to the fuming liquor of Lihuvius. 

' He observes, that, ** when the oxiinuriattc aeid comet 
into contact with the oxide of potassium, wc must suppose, 
that part of it from superior affinity displaces part of the 
oxigen, and eombines with the potassium'’. He then pro* 
poses the following questions How shall we in the first 
place account for this partial action ? If a superior affinity 
aocist between part of the oxi muriatic acid and part thf 
potateiuin ; how is h, that it does not subsist between the 
whole How it it, that the whole oxigen of the potash ii 
wad set free, and the combination consist of muriate of potadi 
partial dacon* answer to these questions ; it may be observed, 

positions taka that there are many phenomena in chemistry, whtre a paltial 
Ullpomposition only takes place, as has been notic^and 
explainisd hj BeitboHet in Chemieel Statka. 


His 
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. Hii next queetumnre >»*“ But irhet becomes of that por* Farther qucs- 
tion of oxigen wMch » Ubemted ? Does it unite with the 
remeiader of the oximuriatic actdt and bo united, do they 
eonibine with the remaining oxide of potasBium ? or, is it 
attmcted by the already saturated oxidey and that too in the 
face of a superior afinity ?** According to the explanation Answer on the 
which has been given by Mr, Davy, these obiections cer- swpp«*»'»o*y 
tkinly present themselves ; but it we agree with Mr. Mur* is united with 
ray*, that potassium is the basis of the alkali united with hidrogeu, 
Ikidrogen, a circumstaDce which I think that able chemist 
has proved from the experioieuts he has made, and from those 
of Gay-Lussac and Thenard, they are in a great measure re- 
moved. When hidrogeii unites by combustion with oxigen, 
the product which is obtained is invariably water, which 
Mr. Davy supposes to be the union of these gasses in a neu- 
tralized state. Hence as the union of potassium with oxi- 
gen is always attended with combustion, there is great pro- 
bability, that the hidrogen of the potassium unites with 
oxigen and forms water, and we obtain, instead of an oxide 
of potassium, as has been supposed, a hydrate; or pure 
alkali is the unknown base combined with water. That 
this is the case is also probable, from the very strong at- 
traction alkali has for its water of crystallization, from 
which both Mr. Davy and Mr. Berthollet say it cannot be 
entirely freed at a very high temperature : after it has been 
freed from the water it holds in superabundance, 1 would 
•uppose, it then requires the aid of a chemical agent, pow- 
erful enough t<f decompose the water it still retain**, thus 
liberating the oxigen, whilst the hidrogen remains united to 
the unknown base, forming potassium. Ag'uu, asoxiinuri* 

•tic acid can unite with water, it requires no twis'ing of 
theory to suppose, that the by peroxinniriate of potash is x 
triplf compound consisting of oximiiriatic arid, water, and 
tbeunknowii base, having, perhaps, by the combined affinity 
•f the water and this base an excess of oxi muriatic* acid, 
and of course do evolution of gas would take place. Thia 
opinion might be extended a little farther, and we may 
xccouot for the disengagement of oxigen from the by pet* 

a SaaMr. Manay's paper. Number for AptU, 

oxi muriate 
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oxhnuriate of -lotash upon the applicafion of beati bjT fhc 
cbmbified a/Tinity of the unknown base and oximurfatic acid 
Tot hidrogen bei ig enabled to overcome, by the aid of heat^ 
tbe affinity of the oxigen for the hidrogetii which neither of 
tbem can effect separately. 

His next observation is, that, as muriate of potash is a 
coinponnd of muriatic acid and potash. mnst now 

suppose, that', when the oxlmuriatic acid first enters the 
solution of potash, part of It attracts from the water of the 
solution, a portion of hidrogen ; and, being fh us* changed 
to muriatic acid, combines with the potash to form muriate 
of potash. The oxigen thus liberated unites to the other 
portion of the oximuriatic acid and the hyperoximuriate of 
potash is formed,” which, he says, is a direct contradiction 
to the theory advanced to account for the liberation of oxi- 
muriatic acid in the retort. 

To account for the formation of the muriate of potash, 
there can be no occasion to have recourse to the decomposi- 
tion of the water; for, as muriatic acid is extremely volatile, 
and as the action of the oxide of manganese is not instanta- 
neous; it is evident, that part of the muriatic acid will rise 
and pass over with the oximuriatic acid, particularly in the 
first stages of the process, and hence we find both the mu* 
riate and oxi muriate of potash. 

Mr. Davy, in accounting for the production of water 
when muriatic acid is passed over litharge, says, it arises 
from the superior affinUy, which exists between the oxi- 
inurialic acid and the lead, and the subsequent union of 
the hidrogen of the one and the oxigen of the other. Next, 
he accounts for the oxide of tin and muriate of ammonia, 
obtained by ammonia upon the addition of water to the 
fuming liquor of LibavUis, as owing to the superior affi^i 
nity between the oximuriatic acid and the hidrogen. Now 
your correspondent justly observes, that, “ in the first place, 
water is composed because tlie affinity of oximuriatic acid 
for a metal is greister than the quiescent affinities, taken to- 
gether, of oximuriatic acid for hidrogen and the metal for 
oxigen ; and, in the second, water is decomposed because the ' 
aftoity of oximuriatic acid for a metal is less than the now 
divelleiit affinities of oximuriatic acid for hidrogen and thv* 

metal 
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metal for oxigen’\ Supposing the compositions of the wa- 
ter in the hrst instance to take place according to Mr, 

Davy’s views, then,> in the second, the o^iiiiuriatic acid 
is attracted from the tin by the ammonia, at the same time 
it attracts, in its turn, the hidrogen of the water; and as by 
the attraction of the ammonia the affinity between the oxi- 
muriatic acid and tin is weakened, the tin by tliis i)eing 
enabled to attract the oxigeti of the water, and the oximnri- 
atic acid attracting the hid rogen, the water is decomposed, 
and the oxide^of tia and muriate of ammonia are formed. 

I am. Sir, 

Your humble servant, 

Edinburgh^ April iheQtlt, W. CRANK. 
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Experiments on Allanitei a new Mineral from Greenland y 
hy Thomas Thomson, M. /X P. i?. E, Fellmo of the 
Imperial Chirurgo-Medical Academy of Peter sburglu* 

^/\^BOUT three years ago, a Danish vesself was brought Collection of 

into Leith as a prize. Among other articles, she contained in a 

. ” Danish prize, 

a small collection of minerals, which were purchased by 

Thomas Allan, £sq., and Colonel Tmrie, both members of 
this society. Tl^e country from which these minerals had 
been brought was not known for certain; but as the colleo 
tioii abounded in cryolite, it was conjectured, with very con- 
siderable probability, that they had been collected in Green- 
land, 

Among the remarkable minerals in this collection there One of these 

was oife, which, from its correspondence with gadolinite, as 
, ‘ t*! i” gauoimiie. 

described in the 01 rterent minerulogical works, particularly 

attracted the attention of Mr. Allan. Confirmed in the 

idea of its being a variety of that mineral by the opinion of 

* From the Transactions of the ^oyal Society of Edinbur^'ii. 
t Def Fruhling, Captain Jacob Ketelson, captured on her passage from 
Iceland to Copenhagen. 


Count 



C<9)UDt Boumon, added to tome experimanti made by J)r4 
^ollaitoD, he was induced to give the descrtplion]^ iftbich 
- tiDce been published Id a preceding part of the preseat 

!, /Volume. 

About a year ago, Mr* Allan, who has greatly distiiii« 
guished himself by his ardent zeal for the progress of ini* 
^ neralogy in all its branches, favoured me with some speci- 
pens of this curious mineral, and reqiiestedi nie to examine 
i|a composition ; a request which 1 agreed to with pleasui*e» 
because 1 expected to obtain from it a quantity of y//f to, an 
earth which 1 had been long anxious to examine, but had not 
been abfe to procure a suflicient quantity of the Swedish 
gadolinite for my purpose.' The object of this paper is to 
communicate the result of my experiments to the Royal 
Society; experiments which cannot appear with such pro« 
priety any where as in their transactions, as they already 
contain a paper by Mr* Allan on the mineral in question, 
description of Sect, 1* I am fortunately enabled to give a fuller and 
more accurate description of this mineral than that which 
formerly appeared, Mr. Allan having since that time dis* 
covered an additional quantity of it, among which he not 
only found fresher and better characterised fragments, but 
also some entire crystals, lii its composition it approaches 
f most nearly to cerite; but it differs from it so much in its 
external characters, that it must be considered as a distinct 
species. 1 iiave therefore taken the liberty to give it the 
name of AHanite, in honour of Mr* Allan, to whom we are 
in reality indebted for the discovery of its peculiar nature* 
Allanite occurs massive and disseminated, in irregular 
inas*«es, mixed with black mica and felspar ; also crystallised ; 
the varieties observed are, 

1. A four-sided oblique prism, measuring liy** and 6^* 

9. A six-sided prism, acuminated with pyramids of four 
^es, set on the two adjoining opposite planes. These last 
^ minute as to be incapable of measurement. But, as 
nearly as the eye cun determine, the form resembles 1, 
w. II; the prism of which has two right angles, and four 
measuring 135^ 

/ 3* A flat prism, with the acute angle of (53** replaced by 

WtUt plane, and terminated by an aeumination, having three 
* principal 



ExnfOMtmn. oit wMvm 


49 


^primsipiil facettes set on the larger lateral planes, with which 
theeinitre one nieasures and S5\ Of this speiimen ao 
engraving is given in the annexed plate» fig» 2« 

Specific gravity, according to my experiments, 3*639* 

Tile specimen appears to be nearly, though not absolutely, 
pure. This substance, however, is so very much mixed 
with mica, that po reliance can be placed on any of the 
trials which have been made. Count Bouraon, surprised 
at the low specific gravity noted by Mr. was 

3*480, broke down one of the specimeos wbidi had been 
sent him, in order to procure the substance in th^ purest 
state possible, and the result of four cxperimeDts was as 
follows. 4*001 

3*797 

3*654 

3*119 

In a subsequent experiment of Mr. Allan^t, he found it 
3*665. From these it appears, that the substance is not in 
a pure state. Its colour is so entirely the same with the 
mkii, with which it is accompanied, that it is only by mecha* 
nical attrition that they can be separated. 

Colour, brownish-black. 

External lustre, dull ; internal, shining and resinous, 
slightly inclining to metallic. 

Fracture, small conchoidal. 

Fragnaents, indeterminate, sharped ged. 

Opake. 

Semiha rd in a High degree. Does not scratch quartz or 
felspar, but scratches hornblende and crown glass. 

Brittle. 

Easily frangible. 

Powder, dark greenish-gray. 

Betqre the blowpipe it froths, ami melts iiaperfeAIy into 
a brown scoria. 

Gelatinises in nitric acid. In a strong red beat it loses 
3*98 per cent of its weiglit. 

$ecU 2. My first experiments were made on theaupposi- Cxpeiimenif 
tioii, that the mineral was a variety of gadolinite, and were 
preUy buch in the style of those previously made on that , 
substance by Ekeberg, Klaproth, and Vauqueliii. 

1. 100 grains of the mineral, previottsly lanced to « fine suaji. ^ 

VoL. X XlXf— sMay, IdlU h povrdif 
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p9mi%r in tn agate mortar^ ware digested repeatedly oa a 
sand bath in muriatic actdf till the liquid erased to haee 
any action on it. The uodiasolved residue was silica, mixed 
with some fragments of mica. When heated to redness, it 
weighed dd*4 grains. 

The muriatic acid solution was evaporated almost to 
dryness, to get rid of the excess of acid, dissolved in a large 
quantity of water, mixed with a considerable excess of car* 
bonatejof ammouiat and boiled for a few minutes. By this 
treatment, the whole, contents of the mineral were precipi* 
tated in the state of a yellowish powder, which was sepa- 
rated by the filter, and boiled, while still moist, in potash 
lie. A small portion of it only was dissolved. The potash 
lie was separated from the undissolved portion by the tilt re, 
and mixed with a solution of sal ammoniac, by means of 
which a white powder precipitated from it. This white 
matter, being heated to redness, weighed 7*9 grains. It 
was digested in sulphuric acid, but 3 ‘76 grains refused to 
dissolve. This portion possessed the properties of silica. 
The dissolved portion, being mixed with a lew drops of sul- 
phate of potash, shot into crystals of silum. It was therefore 
alumina, and amounted to 4*14 grains. 

Metallic 0 *- 3, The yellow matter, which refubed to dissolve in the 

potash lie, was mixed with nitric acid. An effervescence 
took place, but the liquid remained muddy, till it was ex- 
posed to beat, when a clear reddish-brown solution was ef- 
fected. This solution was evaporated to dryness, and kept 
for a few minutes in the temperature of about 400^ to per- 
exidixe the iron, and render it insoluble. A sufficient quan- 
tity of water was then poured on it, and digested on it for 
half an hour, on the sand bath. The whole was then 
thrown upon a filter. The dark red matter, which re- 
mained on the filter, was drenched in oil, and hrated to red- 
ness, in a covered crucible. It was then black, and at- 
tracted by the magnet ; but had not exactly the appear- 
ance of oxide of iron. It weighed 42*4 grains. 

4. The liquid, which passed through the 6 Iter, had not 
the i^taeet taste which 1 expected, biit a slightly bitte; one, 
similar t6 a weak solution of nitrate of lime. Hence it was 
clear^ that no yttria was present, as there ought to have 

been, 
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been* had iht niioera! eottUiincd that earth. This liquid 
being mixed with carbonate of ammonia, a whtib powder 
precipitated, which, after bring dried in a red heat, weighed 
17 grains. It dissolred in acids with effervescence; the 
solution was precipitated white hf oxalate of ammonia, but 
not by pare ammonia. When dissolved in sulphuric acid, 
and evaporated to dryness, a light matter remained, taste- 
less, and hardly soluble in water. These properties indi- 
cate carbonate of lime. Now, 17 grains of carbonate of 
lime are equivalent to about 9*33 grains of lime. 

5 . Prom the preceding analysis, supposing it accurate, it De4nctions. 
followed, that the mineral was composed of 


Silica, 37*16 

Lime, 9‘*3 

Alumina, 4*14 

Oxide of iron, 4240 

Volatile matter, 3’98 

96*91 

Loss, 3*09 


100*00 

Sut the appearance of the supposed oxide of iron induced The oxide ex* 
me to suspect, that it did not consist wholly of that metal, amined. 

1 thought it even conceivable, that the yttria, which the 
mineral contained, might have been rendered insoluble by 
the application of too much heat, and might have been 
^ncealed by the iron, with which it was mixed. A number 
of experiments, which it is needless to specify, soon con^ 
vinced me, that, beside iron, there was likewise another sob- 
•tauce present, which possessed properties different from 
any that f had been in the habit of examining. It possess- 
ed one property at least in common with yttria; its solu* 
tion in acids had a sweet taste ; bat few of its other proper- 
ties had any resemblance to those which the chemists, to 
whom we are indebted for oiir knowledge of yttria, have 
particularised. But as 1 had never myself made any expo* 
rimehts on yttria, I was rather at a loss what concluakin 
to draw. From this uncertainty I was relieved by Mr. 

Allan, who had the goodness to give me a small fragment of 
• £ 2 gadolinite. 
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fsdaliiilll^ which had bceo «ei;eived directly Irom Mf* 
Ekeberg. From this I extmcted about 10 grains of yttria ; 
and upoo comparing its propertiea with those of the sub- 
stance in question* 1 found them quite diderent. Con- 
vinced by these experiments* that the mineral contained no 
yttria, bat that one of its constituents was a substance with 
which I was still unacquainted, 1 had recourse to the fol« 
lowing mode of analysis, in order to obtain this substance in 
a pure state. 

Sect. III. 1 4 100 grains of the mineral, previously reduced 
to a, fine powder, were digested in hot nitric acid, till nothing 
more could be dissolved. The undissolved residue, which 
was silica, mixed with some scales of mica, weighed, after 
being heated to redness, 35*4 grains. 

Oxids of iron. d. The nitric acid solution was transparent, and of a light 
brown colour. AVhen strongly concentrated by evarpovation, 
to get rid of the excess of acid, and set aside in an open cap- 
sule, it concreted into a whitish solid matter, consisting 
chiefly of soft crystals, nearly colourless, having only a slight 
tinge of yellow. These cry»talB, being left exposed to the 
air, became gradually moist, but did not speedily deli- 
quesce. The whole was therefore dissolved iu water, and 
the excess of acid, which was still present, carefully nea- 
tralised with ammonia. By this treatment the solution ac- 
quired a much deeper brown colour; but it still continued 
transparent. Succinate of ammonia was then dropped in 
with caution. A copious reddish-brown precipitate fell, 
which being washed, dried, and heated to redpess in a 
covered crucible, weighed 25*4 gruins. It possessed all the 
characters of black oxide of iron. For it was attracted by 
the magnet, completely soluble in inuriaiic acid, and the 
solution was not tweeipitated by oxulmte of ammonia. 

Anoiker previ- 9 . The liquid being still of a brown colour, { conceived 
Sown '1 not to be completely free from iron. On tlm account, an 

additional quantity of succinate of arontonia'was added/ 
A new precipitate fhli ; but instead of the dark reddish- 
brown colour, which characterises succinate of iron, it had a 


-hrantifiil flesh-red colour, which it retained after J^ing 
dried in thciOpen air. ^ hen heated to redness in a covered 

crucible. 
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orocible, tt became blaa|c»' Mid -bad Home reseiaUanca to 

gunpowder. It weighed 7-2 g^ios. 

4. Thi^ substance attracted fby peculiar attenlioot in con- This exi« 
sequence of its appearance. 1 found it to posaesa the fol- 
lowing characters ; . 

a. It was tasteless, and not in the least attracted by the In chanctcia* 
magnet, exce|^t a few atoms, which were easily separated 
ironi the rest. 

d. It was insoluble in water, and not sensibly acted oa when 
boiled ill sulphuric, nitric, muriatic, or nitro-oHiruitic acid. 

c. Before the blowpipe it melted with borax and micro- 
cosmic salt, and formed with both a colourless bead* With 
carbonate of soda it formed a dark-red opake bead. 

d. When heated to redness with potash, and digested in 
water, snuff-coloured flocks remained undissolved, which 
gradually subsided to the bottom. The liquid being sepa- 
rated, and examined, was found to contain nothing but 
potash. When muriatic acid was poured upon the snuff- 
coloured flocks, a slight effervescence took place, and when 
heat was applied, the whole dissolvecK The solution was 
transparent, and of a yellow colour, with a slight tint of 
green. When evaporated to dryness, to get rid of the 
excess of acid, a beautiful yellow matter gradually sepa- 
rated. Water boiled upon this matter dissolved the whole. 

The taste of the solution was astringent, with a slight 
metallic flavour, by no means unpleasant, and no sweetness 
was perceptible. a 

• e. A portion of the black powder being exposed to a red 
heat for an hour, in an open crucible, became reddish- 
brown, and lost somewhat of its weight. In this altered 
state, it was soluble by means of heat, though with diffi- 
culty, .both in nitric and sulphuric acifls. The solutions 
had* a reddish-brown colour, a slight metallic astringent 
taste, but no sweetness. 

/. The solution of this matter in nitric and muriatic acid, Action of re^ 
when examined , by reagents, exhibited the following pheno- 
nomena; 

lUl^Witb prussiate of potash, it threw down a white pie- 
^ ctf^tc in flocks. It soon subsided ; regdily dissolved 
in qitric acid i the solutioo was green^ 

18 .) 
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of marcorj. A light yellow piteiiiitatti to** 
luble in nitric acicL 

{3«) Itifofioii of nut gnitaa Ko c|i«ngea 

(4a) Gallic acid. No changaw 

(5*) OicaUte of ammonia. No change. 

(d.) Tartrate of potash. No change. 

(7.) Phoaidiate of soda. No change. r 

(e.) Hydrosutphurct of ammonia. Copious black flocks. 

Liquor remains tmosparent. 

(90 Arseniatoof potash. A white precipitate. 

(10.) Potash. 1 Copious yellow-coloured 

(11.) Carbonate of soda. I flocks; readily dissolved in 
(13.) Carbonate of ammonia* J nitric arid. 

(13.) Succinate of ammonia. A white precipitate. 

(14.) Benzoate of potash. A white precipitalew 
‘ (14.) A plate of zinc* being put into the solution in muriatic 
ocid, became black » and threw down a black powder, 
which was insoluble in sulphuric, nitric, muriatic, nitro« 
muriatic, acetic, and phosphoric acids, in every tempera* 
ture, whether these acids were concentrated or diluttsd. 
(16.) A plate of tin, pot into the nitric solution, occasioned 
no change. 

(17.) A portion being miclosed in a charcoal crucible, and 
exposed for an hour to the heat of a forge, was not res 
duced to a metallic button, nor ooold auy trace of it bi 
detected when the crucible waa examined. 

Thtie proper- These properties were all that the small quantity of the 
poasessioD enabled me to ascertain. They un* 
rium, equivocally point out a metallic oxide. Upoq comparing 

them with the properties of l 11 the metallic oxides known, 
none will be found with whi^ h ^his matter exactly agma. 
Cerium is the metal, the oxides of which oppitmeh the 
nearest. The colour is nearly the same, and both kre pre- 
cipitated white by prussiate of potash, succinate of ammonia, 
but with some and benzoate of potash. But, in other respects, the two 
differsBces, g^ubstaUfces differ ehtirriy. Oxide of cerium m pfeci(ntBted 
white by oxalate of aaimonig and tartrate of potash ; oifr 
oxide is pot precipitated all: Oxide of (*erium fs pi^ 
icipitated white by byd<v>Batphnret of ammoma; white ouy 
oxide is precipitated blacks Oxide of cerium is notprecipt- 

tated 
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tated by aiac, while our aside if tbrewa dowA black* There 
are other difiereoces betireea the twe^ but tfiOfe which I 
have just mentioned are the most striking* 

These properties induced me to consider the lubstauee Supposed a 
which i had obtained from the Greenland mineiel as the 
oxide of a metal hitherto unknown; and i proposed to dis« 
tinguish it by the name of jufieniuiR* 

la the experiments above detailed* I had expendfd almost Junoniaz^ 
all the oxide of junonium which 1 had in my possession, 
taking it for granted* that I could easily proenre more of it 
from the Greenland mineraL But* soon alter* 1 was in* 
formed by Mr. Wollmton, to whom 1 had sent a q>ecimen 
of the mineral, that he had not been able to obtain any of 
my supposed junonium in his trials* This induced me to 
repeat the analysis no less than three times* and in neither 
case was 1 able to procure any more of the substance* which 1 
described above. Thus* it has been out of mj power* to 
verify the preceding details* and to put the existence of a 
new metal in the mineral beyond doubt. At the same time 
1 may be sillowed to say* that the above experiments were 
made with every possible attention on my part* and most of 
them were repeated* at least a dozen times. I have no 
doubt myself of their accuracy ; but think that the existence of 
n new metal can hardly be admitted, without stronger proofs 
than the solitary analysis which 1 have performed. 

5 - The liquid* thus freed from iron and junonium* was Alumine, 
supersaturated with pure ammonia. A grayish white gela- 
tinous matter firecipitated. It was separated by the filter* 
and became gradually darker coloured when drying. This 
matter* after being exposed to a red heat, weighed about 38 
grains. When boiled in potash lie* 4*1 grains were dts* 
solved* of a substance which* separated in the usual way* 
exhibited the properties of alumina. 

6. The remaining 33*9 grains were again dissolved in An oxid«^ 
muriatic acid* and precipitated ^7 pure ammonia* The 
pr^ipitate was separated by the filter* and allowed to dry 
spontaneously in the open air* It assumed an appearance 
veiT much resembling gum arabic* being semitransparent* 
ana, of a brawn colour* When dried upon the sand-bath* 
it became very dark brown* broke with a vitreous fracture* 
and still retaiued a small degree of transparency* It was 
• tasteless* 
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tastelest* felt gritty betweeo the teeth» aud was easily reduced 
to effervesced in sulpt^uhc, nitric, aiuriatic» Snd 

acetic acids, and a solutioo of it was effected in each by 
mesas of fifeat, though not without considerable difficulty. 
The solutions had an austen, and slightly sweetish taste* 
When OxanttOed by reagents, they exhibited the following 
pro|>ertieb : 

tsRtniiiefi by (l.) l^ussiate pf potash. 4 white precipitate, 
rsagtrits, |2.) Oxalate of aipoionia, A white precipitate. 

[3,j of potash, A white precipitaie. 

(4*) Uyilro^tphuret oP potash. A white precipitate, 

(5.) Phosphate of soda. A white precipitaie. 

(6.), Arseniate of potash. A white precipitate. 

(7«) Pbtash and its carbon«tte. A white precipitate, 

(8.) Carbonate of ammonia. A white precipitate. 

(9«j Ammonia. A white gelatinous precipitate, 

(10.) A plate of zinc. No change. 

appeated to These properties indicated oxide of cerium. I was them* 
^ects fnmT disposed to consider the substance which 1 had obtained 
that of ce- ' as oxide pf cerium. But on perusing the accounts of that 
rium; substance, given by thje eelebiated chemists to whose la** 

hours we are indebted for our knowledge of it, there were 
several circumstances of ambiguity which occurred. My 
powder was dissolved in acids with much greater difficulty 
than appearjsd to be the case with oxide of cerium. The 
colour of my oxide, when obtained from oxalate, by ejt^ 
posing it to a red he^, was much lighter, and more inclined 
to yellow, than the oxide of cerium. 

In this uncertainty. Dr. Wollaston, to whom I coromuni* 
cated my difficulties, offered to send roe down a ipectmeo 
* of the mineral called cm/e, that 1 might extract from it 
real oxide of ceriuio,and compare my oxide with it. This 
but this owing offer I tjhankfuUy accept^ and upon comparing the pro- 
to the method pj^ftiesof mv oxide with those of oxide of cerium, extracted 
was procured, from cerite, I was fully satitfieq that tht^ were identical. The 

more 

a The Rpeclmen of cerita, which I analysed, was^so much mixed with 
actonolite, that the stttement of the results which 1 obuined cannot 

he 
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more difficult solubility of miue was owiii^ to tho method I 
had employed to procure it. and to the strong heat to which 
I had subjected >t; whereas the oxide of cerium IVom cerite 
had been ex'iiinned in the state of rarhonaten 
7. Ill the many experimrnts made upon this powder, andfiomr parHcn- 
upon oxide ot cerium Itom cerite, 1 repeated every thing that Wot"* 

had been estaulisiied by Berzelius and Hisinger, Klaproth noticed, 
and Vauqueiiu, and had an opportunity of observing many 
particulars, which they have not n ticed, Itlllayhe worth 
while, therefore, without repeating the d^mls of these 
chemists, to mention a few cireuuistaucea, -which will be 
ibuiid useful in examining this hitherto scarce oxide* 
a. The precipitate occasioned by the oxalate of ammonis 
is at tirst in white flocks, nut untihe that of muriate of «1- 
ver, but it soon assumes a pulverulent form* It disaplvet 
readily in nitric acid, without the assistunce of heat. The 
same remark applies to the precipitate thrown down by the 
tartrate of potash* But tiutrate of cerium is much snore 
soluble in acids than the oxalate* 

^ 0* The solution of cerium in acetic acid is precipitated 
gray by infusion of nut«galls* Cerium is precipitated like* 
wise by the same reagent from other acids, provided the so* 
lution contniiii no excess of acid. This lact was Jirst observed 
by Dr. WollBstoii, who communicated it to me last sum* 
mer. 1 immediately repeated his experiments witii success* 
c. Cerium is not precipitated from its solutions in acids 
by a plate of zinc. In s\>iiie cases, indeed, 1 have obtained 
U yellowish-^ed powiler, which was thrown down very slowly. 

But it proved, on examination, to coiif4st almost entirely 
of red o>.ide of iron, uud of course only appeared when the 
solution of cerium was contain iuated with iron* 

be of nyich impcmance. The specific gravity of the specimen was 4* 14S» 

1 found it composed as follows : 

A white powder, 1 ft by muriatic acid, and presumed to be silica, 47 ‘9 


Red oxide of cerium 44* 

Iron 4 * 

Volatile maiter * S' 

I^OSSft.. 1-7 


lOOO 

d. Tho 
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Bc»i mffibod 
cif o^tavniDg 
tbeoQLide. 
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4. Thft tolutioiia of cerium io ociiig have on aatrinfeni 
taste, with a perceptible sweetnesi, which, however, is dif- 
ferent from the sweetness, which some of the solutions of 
iron in acids possess. 

e* The muriate and sulphate of cerium readily crystal- 
lise; but 1 could not succeed in obtaining crystals of nitrate 
of cerium. 

^ The best way of obtaining pure oxide of cerium is, to 
precipitate the solution by oxalate of animoota, wash the 
precipitate well, and expose it to a red heat. The powder 
obtaaoed by this process is always red: but it varies very 
much in its shade, and in its beauty, according to circum- 
stances. This powder always contains carbonic acid. 

g. I consider the following as the essential characters of 
cemm. The solution has a sweet astringent taste. It is 
precipitated white by prussiate of potash, oxalate of emm<^ 
uia, tartrate of potash, carbonate of potash, carbonate 'of 
ammonia, succinate of ammonia, benxoate of potash, and 
bydrosulphuret of ammonia. The precipitates are redia- 
sdved by nitric or muriatic acids. Ammonia throws it 
down in gelatinous docks. Zinc does not precipitate it 
at all. 

L The white oxide of eerinm. mentioned by Hisinger and 
Berzelius, and described by Vauqueliu, did not present 
itself to me tn ariy of my experiments; unless the white 
flocks precipitate by ammonia from the orig nal solution 
be considered as white oxide. They bec ame brown on dry- 
ing, and, when heated to redness, were certainly converted 
into red oxide. 

As cerium, as well as iron, is precipitated by succinate 
of ammonia, the preceding method of separating the two 
ftom each other was not unexceptionable. Accordingly, 
in some subsequent analyses, 1 separated the cerictm by 
means of oxalate of ammonia, before 1 precipitated the 
iron. J found, that the proportions obtained by the analysis 
above described were so near accuracy, that no material 
alteration is necessary. 

8. The liquid, thus freed from iron* alumina, and cctrium, 
was mixed with carbonate of soda. It precipitated a quan- 
tity carbonate of lime, which amounted, as before, to 

about 
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About 17 grainSt tiidica|^ng grains of lime. 

From the preceding analysis, which was repeated no less 
than three times, a different method being employed 'in 
each, the constituents of alUnite are as follows : 


Silica 

Lime . . . . 

Alumina 

Oxide of iron • • • 
Oxide of cerium 
Volatile matter < 


d5*4 

4-1 

25-4 

33*9 

4* 


Component 
parts of alia- 
nite. 


112-0 


I omit the 7 grains of junonium, because I only detected it 
in one specimen of allanite. The excess of weight in the 
preceding numbers is to be ascribed chiefly to the carbonic 
acid combined with the oxide of cerium, from which it was 
not completely freed by a red heat. 1 have reason to be« 
Keve, too, that the proportion of iron it not quite so much as 
95-5 grains. For, in another analysis, 1 obtained only 18 rated, 
grains, and in a third 90^ grains. Some of the cerium was 
perhaps precipitated along with it in the preceding analysis, 
and thus its weight was apparently increased. 


, IX. 

Ohiirvationi on Three Papers of Mr. Daty. Bp Messrs. 
Gay-Lussac and Thenard*. 

In the Anuales de Chimle for September last are transla- , 

lions of three papers by Mr. Davy, sent to F ranee by that observations 
gentleman, and entitled, 1. Observations on the Researches 
of Messrs. Gay-Lussac and Tlienard relative to the Amal- Gay-Lussae 
gam furnished by ammonri. S. Examination of some 
Observations of Messrs. Gay-Lussac aod Thenard on the 
Facts/especting the Metals of the Alkalis. 3* Reply to 

F Abridged fipm the Annal. de Cbim. vol. LXX V, p. 290. 

Messrs. 
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answered. 




AtrJi^pa*^ 
4ir>niy*>7^>» not 
on by the 
.E:ror sul^ihuric 


A compound 
t*: ainmor.u, 
hujroiren, and 
zuetcury. 


Messrs. Gay-Lussac and TbcnArd^a Anauor to the Analytu 
^a> Rtaearfrhes* &c. Theiws are foflptved by Observations 
on them by Messrs. Gay^ussac and Thenarcl» aotiie ex« 
tracU front ; arlucl^ will doubt be acceptable to our 
resdkrs; thon^rh a translation of the whole would take up 
mucb room to fittle purpose^ as thost of the facts have 
como before them in a different form. The following is its 
exordium. 

“ The observations about to be read are divided into 
three parts. Wt? shall merely relate our mode of viewing 
things, supporting it by reasons, which we believe to be 
preponderant. If by accident any expre^sioiib escape us 
liable to be misconsimed, we request our readers, and par- 
ticularly Mr. Davy, not to do this. It is our intention^ 
unqu^^stipnably, to combat some of his opinions, because 
we do not always think with him : but wliile we combat 
them we wish to employ the language suited to truth, and 
merit the esteem of the celebrated chemist, whose talenU 
have justly entitled him to that of all Europe, and mote 
particularly ours.** 

On the first head these gentlemen say ; we have de« 
pxoustrated, that the amalgam of ammonia has no action 
on the air, or on sulphuric acid ; and it is totally impossi- 
ble, that it should cover itself in the open air with a white 
powder of carbonate of ammouia.** Aud again : 

“ in fine, we believe we have fully demonstrated, that 
the aniiuoniacal amalgam is nothing but a compound of 
mercury, ajnuioiiia, and bidrogen : for Mr. Davy opposes 
nothing to us. but £lia^ it is impossible to dry this amalgam 
thoroughly with blotting paper; and that the water, which 
coiersit, combines with the ammonium, aud reforms uiut 


inoiiia. But we know very well, that it is difficult to dry 
the surface of this amalgam with pa{ier: and accordingly 
we take only the centre, after liaving cooled it to zero [ 32 ”}, 
to increase its consistency ; we introduce it into a very dry 
jar with very dry mercury ; and immediately the amalgam 
decomposing gives out ainmoniacal and hidrogen gas. Cer- 
tainly this experimeol is uuubjectiooable. ^ , 

However, as this experiment has not convinced Mr. 


Davy ; aud as perhaps he will tel) us, that there ia a little 


water 
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water (whicli however cannot be) in the centre of this anial- 
gaiDt we will relate aiioiher^ to which ^we think he cannot 
reply. It is as follows. 

** After having made a liquid amalgam Hit fmtassium* we Experiment u. 
poured it into a large cupel of moistened siiL amnMwfiac, 
and obtained immediately, by the process for which we are 
indebted t<^ Moi Davy, a very bulky and very consutent 
compound of potassium and ammoiiiacal amalgam. Then, 
having removed with a knife all the upper ^rt, we took 
out the interior parts with a very dry iron spoon, and iinme- 
mediately put them into a tube almost full of mercury, 
which had been previously boiled, itfterward, having closed 
this tiilie, which was thus filled with mercury and the coin^ 
pound of ammoniacal amalgam with potassium, with a very 
dry stopple, we inverted it in mercury also well dried. The 
amalgam rose above the mercury, and was almost imme- 
diately decomposed, particularly by means of a slight agi- 
tation. But, in proportion as the decomposition went on, a 
pretty considerable quantity of gas was extricated ; and thi-: 
gas was alwu) s found to be a mixture of anniioiiiac'al and bi- 
drogen gat, in the proportion nearly of ^*5 to 1. Now uiU 
it be said, that the mercury or our vessels were Inimid? We 
can prove they were not; for, on pouring into them an 
amalgam of potassium, instead of a compound of potassium 
and ammoniacal amalgam, no gas was evolved. Or will it 
be said, that the interior of the ainnioniucal ninalgam v\itit 
potassium contained a small quantity of water ? But this 
is impossible, since water and potassium cannot exist to- 
gether. Or, finally, will it be said, that we could not ac- 
curately remove with a knife the external portions of the 
compound of ammoniacal amalgam with potassium ? But 
the experiment is so easily performed, that it can never 
£[ul. • 

Thus the slightest objection cannot be made to this 
experiment, and it must be conclusive, even in the eyes of 
Mr. Davy. Besides, the result is easily underbtood : it is, The result 
the potassium, combining with a very large quantity 
merca^y, is so disseminated, that it can no longer act with 
•ufficient force on the ammonia and hidrogen to iiuile 
them ; to that the ammoniacal amalgam of potassium finds 

itself 



63 on rm irmci of nn itkim 

itself in this case sjabjected to the same laws, as that which 
is formed solely of mercury, ammonia, and bidrogen, 
and which cannot exists except under the electric influ* 
ence. 

l.ightness of ** If MK Davy admit, that the amAoniacal amalgam is 
Iccsunted^'^r “ mercur>% ammonia, and hidrogen, he must 

admit also our explanation of the phenomena exhibited by 
its formation, or of the cause of its being five or six times 
as bnllcy as the mercury it contains. This explanation is 
perfectly natural. In fact, since the hidrogen and ammo* 
nia are scarcely more condensed in this amalgam, than they 
are in the state of gas, which is proved by the facility with 
which they escape from it, they cannot but considerably 
diminish the specific gravity of the mercury. The pro- 
perty that mercury has of being about 94000 times as heavy 
as hidrogen gas; and that which gold has of losing its 
Tustre and ductility, and becoming soluble in all the acids, 
by the addition of a few hundredths of oxigen gas, are facts 
as extraordinary.** 

Under the 2d head the French chemists observe : 

Solid hydruret Mr. Davy says, that he could never succeed in com* 
of pousflium. hidrogen gas with potassium, so as to form the solid 

hydruret of potassium; which we made known in 1800, 
No. 144 of the Moniteur^ &c.; and on the preparation of 
which we gave fome fresh information in No. 330 of the 
Mr. Davy^ re- Bibliothkque britarinique, in September, I8O9. He imagines, 
that in our experiments we paid no attention either to the 
solution of potassium in hidrogen gas; a solution, which, 
according to him, occasioning probably a condensation of 
this gas, might have led us into an errour; or to the influ- 
ence of the metal on glass; or to the circumstaoce, that, 
from his observations, very small quantities of air or water 
give rise to a grayish powder, similar to what we announce 
answered. as the hydruret of potassium. Our answer to all these ob- 
servations shall be very simple. Let a certain quantity of 
|>ota8sium, as was said. Bib. brit. No. 330, p. 47, and of 
very dry and very pore hidrogen gas, be heated in a curved 
glass jar, thoroughly freed from air and w'ater, and arith its 
extremity immersed in water, the mercury will soon be teen 
to ascend rapidly in the jar, and at the expiration of a cer- 
tain 
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tain time to be nearly atationaiy. At this period let the 
gaseous residuum be measured, and suppose it to be equal, 
for instance, to two thirds of the volume of hidrogen em- 
ployed, it will be concluded, that one third of the hidrogen 
has been absorbed by the potassium. And, iu (act, it may 
be expelled from it immediately, by heating the potassium 
sufficiently in the same jar in which the experiment has 
been made, and which is then full of mercury. 

*^Thus we find, that potassium absorbs a quantity of 
hidrogen, which is equivalent nearly to a fourth of what it 
gives out with water. We have repeated this experiment a 
great number of times, the result has always been the same. 

It is certain then, that a solid hydruret of potassium exists. 

The properties of this hydruret may be seen in the Bib, 6rit, 
as above quoted.*” 

**Mr. Davy says, that potassium absorbs more ammonia- ^'otassium 
cal gas dried by lime, than of common ammoniacal gas, in 
the proportion of id to 13*6. We have always observed on ammoiiiacai 
the contrary, that the absorption of these two gasses is per- 
ceptibly the s*rime with hn equal quantity of potassium, if 
the tenipemture be the same; as we have already shown iu 
the Bib, hrit. What Mr. Duvy considers at {lotasli is 
already, according to us, an amuioniuret. 

** Mr. Davy says, that the ammoniuret, made with ammo- Ammomun^ 
niacal gas and potassium, does not give out, as we have ad- glvrs^out^^me 
vanced, the O’d of ammoniacal gas it contains; namely, 0*4 ammoul* ua- 
not decom posed, ^nd 0*2 decomposed; or at least that these 

• ‘Mt is iu the foim of a yray powder, which has no! a metallic ajH Propt nii-s of 
pstrance. It effervesces briskly with water, and pives out about one liidr j-ciof 
fourth more of hidrogen, ihaa ihe metal it contains b capable of giving P*^^'*®*“**“ 
out. Placed in contact with mercury in the cold, ills giadually decum* 
posed j an amalgam of this metal is formed, and all the h.dro/en, to 
which it owed its pulverulent state, is evolve . If heated, its dccom-^ 
position by mercury is almost instantaneous, and i:o more hidurgen g.is is 
evolved than when cold. In fine, heated to an obscure red, it resumes 
the metallic appearance, and also evolves all the hidrogen, which the 
metal had absorbed,” Ann. de Chtm. voL LXXll,p 206 . 

t Messrs. Gay-Lussac and Thenardsay, In the place referred to, that a 
temperature somewlu' elevated expels a great deal nf ammonia from the 
olive cdldured suoitanci; and hence ih- quantity of ammonia absjroed 
by the metal is very variable, according to the temperature employed. 

results 
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results are obtained osly so far as there is moisture in the 
vessels employed. On this point we cannot accede to the 
opinion of Mr. Davy: neither our gasses, nor our mercury, 
nor our .vessels, contain wuter; and yet we always obtain 
from this ammoniuret the 0*4 of ammoniac without heing 
unjet^ster- decomposed. This difterence between our results and those 
of Mr. Davy does not depend on water, as he suppobes, but 
on the high temperature, to which he exposes the ommo* 
niuret.” * 

Under the 3d head Messrs. Gay*Lnssac,and Thenard say • 
Sulphur«t »nd “ On Jreating the sulphurets and phosphurets of potus* 
JouMmu^ *»*•> an acid, aasisted by beat, aa ought to be done, 

treated with neither hidroguretted sulphur, nor hiciroguretted phospho** 
an Mid. is formed; and we always obtain even more phosphii- 

retted hid rogen, thank requisite to represent the hidrogen of 
the potassium. 

Mr. Davy Mys 1st, on treating the sulphuret of potae*' 
siuni with muriatic acid, he has obtained very variable 
quantities of sulphuretted hidrogeugas; end that in geno^ 
rul less is evolved, then the potiupium of this sulphuret 
would disengage of hid rOgeii Iroin water: 3d)y, that, on the 
contrary, on treating potassium with sulphuretted hidrogen 
gas, there is a greater quantity of hidrogen gas set free, than 
that which the potassium employed is capable of evolving in 
its contact with water. 

have repeated more than fifty times our eitperi* 
ments on sulphur, sulphuretted hidrogen gas, and putas* 
slum : the sulphuret of potassium has always aiforcied us by 
acids a quantity of sulphuretted hidrogen gas, equal in vo* 
lume to the iiidrogen, that the potash was capable of evolv* 
ing by its contact with watet ; and always too, on treating 
potussiurn witli 'sulphuretted hidrogen gas, we have ob« 
tained as much hidrogen gas, as the potassium would have 
yielded with water. 

** We affirm anew, that these rChultsare certain. 

Potawium « Mr. Davy considers it as probable, that, on heating po- 
tassium with sulphur, a portion of potossium remains in the 
centre of the sulphuret of this metal. If but little si|liphur 
be employed, tins does not take place: still less theiican it 
when a great deal it used,, at is done by Mr. Davy* 

“Mr. 


Potassium 
heated with 
aul|jUiir. 
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••Mr. Davy says it i« evkiaiit, thot tb^Fielhado^«a»t>1oy Experiments 
in our endeavours to show, that hia cxperinenta 9^ j^hoapbcn an/ph^phu** 
rua and phoaphuretted bidrogen ava not aeciiralte* da not retted kidio- 
apply to the case he has in conteflophttion* * Tb^y.^have 
acted,* he adds, *on the pbosphuret of potasdoip with hot 
mter, and thus they form phosphate of potash* aod a kfrgo 
quantity of phosphu retted hidrogen gas; whereas, when 
strong muriatte acid is employed, the murate of potassium 
is produced, and the oxigen is furnished solely* or piinci^ 
pally to the potassium. We cannot form just conelusions* 
unless when the potassium alone is oxided^«and my design 
in employing but a small quantity of acid was to oxide this 
aubstance alone.*’ 

“We shall observe, Ist, that we have treated the phoa* 
phuret of potassium not with hot water only, but with acids 
also ; and that in every case we have proved, that more phos* 
phu retted hidrogen gas was obtained, than was required to 
represent the hidrogen gas, that the potassium of this phos- 
phuret was capable of furnishing with water; and that 
thordbre Mr. Davy has nothing to object to the meaiia we No oxigenex' 
have employed to refute his opinion, or to demonstrate, that 
po oxigen exists either in phospbnretted hidrogen, or in 
phosphorus.'’ 

** Mr. Davy accuses us of contradicting ourselves, as we Potassium in 
have said, Mim* tTArc,, vo!. 11, p.304, that potassium, when hK^ro^gen from 
heated in pbosphu retted, 6ulphuretted,orarseuicated hidro- phosphureited, 
gen, absorbs the phosphorus, sulphur,or8rsenic, and a portion 
of hidrogen; and wesay,yottr. de Pky$. Dec. I8O9, that po- 
tasbium sets free all the hidrogen of phospburetted orarbeni- 
cated hidrogen. In this there is nothing extraordinary* At 
first we employed an excess of potassium, apd an absorption 
of hidrogen took place. But since, particularly when Mr. not others if e« 
Davy* had concluded from his experiments, that sulphur, 
phortphorus, and phospburetted and sulphuretted hidrogen, 
contain oxigen, having examined anew the action of potas- 
stum on sulphuretted, phosphuretted, and arsenicated hidro- 
gen gas; and for this having uecessarily employed an excess 
Have seen, that, in thiacase, on portion of the 
hidrogtaofthe phosphuretted or arsenicated hidrogen is ab- 
•orhed. Tus it appears, that we arc perfectly consistent; 

VoL. XXIX.«-^May, IBll- F since 
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fotassium ab- 
sorbs phoi;ph. 
hid. Ufas with- 
out flame. 


flulph. hid. 
with* 


Awnicated 
hidrogen con- 
ciTii!i oxigen. 


Nooxigen in 
fulphur or 
phoi>]»horus. 


Il^ollection of 
experiments* 


.<«rtion that 
'tie basur4 dit^ 


tin^ we can at pleasure cause the hidrogen of these gasses 
to be absorbed or not by the potasstum. 

** Mr. Davy observes, that we have said potassium ab« 
sorbs phosphufetted hidrogen gas with flame ; wtiile on the 
contrary, as he has found, it absorbs it without flame. This 
is true, and the mistake has even occasioned us to make 
another, which Mr. Davy docs not roentioF. : it has led us 
to say, that potassium absorbs sulphuretted hidrogen gas 
without the emission of light* The fact is, thsbe two ex* 
perimeuts were made at the same time, and one was written 
down for the other* This may easily be conceived, for the 
phenomena are too visible not to he perceived. If we give 
this explanation however, it is not to exculpate oursehes 
from the mistake.** 

*• Mr. Davy complains of our having said, that, if he 
were acquainted with the action of arsenicated hidrogen gas 
on potassium, he would have inferred from it the existence 
of oxigen in this gas. We think the same still, because we 
do not obtain, on treating arsenic with water, a quantity of 
hidrogen gas representing that which potassium is capable 
of giving with water* 

“ Mr* Davy could have wished, that we had spoken of 
his experiments to demonstrate the existence of hidrogen 
in sulphur and phosphorus; and complains, that we have 
only endeavoured to point out errouis* * * * * * But our 
only object was to inquire, whether these experiments de- 
monstrated the existence of oxigen in thei^e two substances: 
and, as no one of them proves this, and as the result of all 
arc contrary to ours, %ve could not but draw infereoces from 
them opposite to those of Mr. Davy.*' 

In a Collectiou of our Experiments, now in the press, 
we shall answer all Mr. Davy's objections, and endeavour to 
render him the completest justice.*’ 


X. 

Obsertaiions re$peciifig the Sensible Perspiration of the Die^ 
iamnuM Albus, cr FraxineUa* By Mr„ Robert Lyaix, 
Surgeon^ R» P» S* £• Communicated by the A»thor* 

].T has been said, that in calm summer evening^ the 
dictainnua albua evolves hidrogen gas, or a highly odorous 

inflammable 
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iDflfimmable which explodes when brought into tany em\t< an 

contact with the flame of a candle ; an opinion that is main- 
tained in the latest botanical publications I have seen. 

When I first became acquainted with the above notion. Experiment 
my curiosity was excited, and I longed for an opportunity 
to make the experiment, which was not very long denied me. 

The result of m^* observations I shall now relate in order, 
that the subject may be more accurately investigated. 

I need scarcely premise, that the peduncles, the calyx, Glamlson it 
the outside of the corblla, and especially the tops of the fi- c‘>nfainiiig » 
laments, and the gerinen of the dictamnus, are covered with 
glan Is of an oblong form, many of them supported on little 
pedicles, all of them of a beautiful red colour, and contain- 
ing a somewhat viscid fluid. 

On the lOlli of July, about ten in the evening, the wea- F>'P t- 
tber fine, and the temperature 66, I commenced my expe- 
riments on the dictamnus. By holding a lighted candle at 
* the bottom of a raceme of flowers, inconsiderable explosi- 
ons, or rather a hissing noise was occaMonecl. accompanied 
by light-blue coloured flame, which proceeded along the 
course of the peduncles, &c., and ascended even higher than 
the top of the stem ; a good deal resembling an amusing 
€*xperiroent sometimes practised in the theatre, and often by 
boysf b\ means of powdered resin and a burning candle, 

Immediately after tlie combustion, the surrounding utmos- ^ 
phere became tainted with odoriferous effluvia, exactly si- 
milar to what the healthy flowers, though much stronger, 
emit. July 13, I repeated this experiment, at the same Fxp. 

^ hour as before. 1 he evening was fine, but the plants were 
wet with the afternoon’s rain. Scarcely any noise was pro** 
duced ; the experiment not succeeding us before. 

At another time 1 brought home u raceme of flowers, other 
and after it had stood with \U end placed in water for 
two hours, I approached a burning candle to it, and little 
explosions followed. 1 replaced the raceme in the water, 
and next morning darkened my room, and made the same 
experiment, but heard no explosions. Since the 13th of 
July, I have frequently repeated the first ex]ieriment, but 
never have succeeded nearly so well as at first ; a little hiss^ 
ipg noise, attended with a small fiame, only occurring now 

F V and 
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and then, occasioned in consequence of the bursting, I ima« 
ginc, of the gland# of new flowers; which, from tSeir not 
being before developed, remainl:d uniujured , during former 
experiments. 

The pUiuis'ie- Qij examining the plants after the combustion. 1 ob* 
ilirsVexperi- iervedjthat the glands were completely destroyed ; a.*d thus 
riems. I was led to suppose, that the resinous fluid which they con- 

tained was burnt during the explosion; and not that hidro- 
gen, or uny inflammable vapour was exhaleil. Since after- 
anr! no smell experiments never succeeded so well as the first; and 
^'If^rpjrccTivccI. the smell of hidrogen was n^-ver present, either 

before or after the experiment, I think I am strengthened 
in my opinion. At the same time, however, I confess, that 
I am not complttelv satisfied with mv own observations, 
and therefore wish that some one, who has convenience, 
would not only repeat the experiments, V)iit communicate 
the result of them to the public, and thus either ascertain 
the truth of what I have reported, or annul it altogether. 


XI. 

Description and Use of a Rlieumameter, to estimate and 
compare the Velocity of the Current of Rivers ; by Mr» 
Regnier, Conservator of the central Museum of AriiU 
kry *. 

^ .'Tiu-nt ^^ROM Mariotte to the ))rescnt day men of the first emi- 
^iov!Vt^mea- have employed different means to estimate the Velo- 

•aretbevclo- city and forcc of rivers; and their methods, more or lest 
eity ot rivers, i^^ggnious, seem to leave nothing to be desired. I may incur 
the imputation of temerity therefore in bringing forward 
another, perhaps not equally good ; but as it is very sim- 
ple, attended with little expense, and requires no calcula« 
tion, it may suit a great many persons, who are desirous of 
erecting mills or other works on rivers, with the velocity of 
which they are uriucquainted. « 

I-r^Uc^7oti!is Gauthey, inspector general of bridge# and tu^hways, 

p*»)rp(v,fc. first employed ray spring powderproof in the shape of a 

• Abridged from Sonnmi’5 Biblioth., Pbyiico econ. March, 1810, p 193. 

steelyard. 
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ateolyai’J, to ascertain the force of a stream on a given sur- 
face. His process is uijalogous to that of the bent lever 
balance, as described by Michelotti in his work on Experi- 
mental Flydraulics; but his method is not so simple^ nor 
his apparatus so clieap and portable^ as that of Mr* Gau- 
thier. 

I have observed however, that the hand which holds the ImproveTnen; 
rod, to which ilie instrument is tixed, is liable uniutention- 
ally to give it an additional impulse. This inconveulence 
has led me to employ the steelyard iu a difiereut manner, 
which appears to me more convenient and more accurate, 
and atibrds the double advantage of measuring in distinct 
manners both the velocity of the current, and its absolute 
force on a given surface, so tiiat the two modes of exami- 
nation mutually check each other. 

The apparatus consists of a cork log, or float, 10 cent. Apparatus cie 
[4 inches] square, in the shape of a cube, so ballasted as 
just to sink to the level of the surface. A small reel, turn- 
ing very beely, on whicii is wound a silk cord of a given 
length, to jijcasuic the distance the log should float. A 
small d} uarnoineler, resembling that I constructed to mea- 
sure the strength of threads of silk, cotton, or flax. With 
thti apparatus, which may be carried in the pocket, the 
action of a current may easily be ascertained. 

I'o the upper part of the log is fastened a silk cord, 
formingati acute angle, like the string of a kite; ond to the 
point of the sngb? hooked a red string two yards long, 
tied to a green string ten yards long, which is entirely 
rifled up on tl^e reel. The other end of the green string 
is fastened to the reel, which the obseiver holds in his hand. 

A cord of two colours is u8ed',*to distinguish the part in- 
tended to measure the distance passed through from that 
which*should be in the water with the log.- 

1 have preferred a silk to a hempen cord, not only be- 
cause silk it stronger and mov^ pliable, but because it does 
not twkt in the water, and retard the progress of the log. 

To satisfy myself of this, I have thrown into the water little 
pelletSvOf paper, which floated freely by the side of the log, 
and the eye could perceive a suflicient uniformity in ^ dis- 
tance of ten yards, the measure fixed on. 


To 
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To iite it, a boat being anchored in the stream » the log 
is to be thrown into the water, and sufi^red to float away* 
till the whole of the green cord alone remains on the reel, 
which is stopped at this point by a catch. One person then 
looking at a seconds watch gives the signal, when the second 
hand begins its revolution, and instantly the other^ who 
holds the reel, sets loose the catch ; the log floats on, and 
the lime it takes to run out the ten yards of line shows the 
velocity*. 

To determine the absolute force of the current on the 
cube, slip the loop at the end of the cord off the knob on 
the reel, and hook it to the hole of the little dynamometer^ 
and the number of degrees shown by the index will express 
the maximum of the action of the water on a surface of If) 
square inches. 

This action istiot constantly the same, not only from the 
effect of the waves, but from the natural current, which 
appQ^rs not to be always regular. In fact we have observed 
in calm weather, without any apparent waves, that the 
force of impulse varied from one instant to another in the 
proportion of 6 to 8, or even more. 

But the velocity has a great action, as will appear from a 
table of the experiments we made at Paris between the 
Pont dcs Arte and Pont-Royai, on the 20th of July, 1809. 
The weather was calm, and the Seine a little below its mean 
height, being at met. [4 feet 11 in.] on the graduated 
5 cale of the PonteRoyal. 

si/ifufion, 10 yards from the side^ opposite the wickets of 

the Louvre, 

» 

1. Ve)oc.insVc , 85 1 


2 86 J r Force in hectog. 8 to S : in oz. avoird. 7 to X0| 

3 26 J 


* The penon who holds the reel in hK right hand might dispense with 
an by holding in his lefi a stop watch, stopped at the end of the 

revolution of the seconds bund. He would qnly have to set loose the 
stop with the fi Tefinger>}f the left hand, at the instant he disengaged the 
aatch with the right, and step the watch again the moment th^ line was 
run off the red. C, 


Seami 
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Second sllnation^ in the middle of the stream^ 

1 i4n 

9 14 > 6 to 9: JSltodll 

3 14 ) 

Third sltuatioTifA^ yards Jrom the slde^ opposite the street 
des Saint s-^Thes% 

l 1>8 ■) 

a 2 S > 1 to C 51 to 7 

3 28 J 

Though these data are not very ample, it is obvious, General conj* 

1st, rhat the water at the sides of rivers has but little elusions, 
velocity: and 

2dly, That the velocity of the middle of the stream in-* 
creases in an extraordinary degree the impulsive force; 
since the action produced on the log by a velocity of 10 met. 

[3i2f. 9 in.] in 14 seconds was from SI ounces to 31} ; while 
by a velocity of ^2S seconds it was only from 3^^ oz. to 7c 

On comparing afterward our experiments with those ofTheexperi- 
IVlariotte, made about lO'bG in the same place, wc found a 
gr at deal oi similarity in ttie results. By means of little iTthcentui^. 
balls of wax, ballasted so as to swim level with the surface, 
be estimated the velocity of the Seine, at its mean height, to 
be 150 feet in u minute, or 30 inches in a second. But 
when we made oyr experiments the Seine was only 4^^ ieet 
high, aijd at the timeof Maiiotte's it was 5 feet; a differ- 
cuce iu height ai)swering to the difference of velocity. And 
hence we may infer, that a century and half has made no 
change in the current of the river at this part. 

The same experiments led us to compart the velocity of Velocity cifthe 
the Danube with that of the Seine* In the Journal de 
Paris, of the 11th of July, 1809, is a note from Baron Pa« 
kali, who says, that the velocity of the Danube, at it( mean 
height at Ebersdorf, is 4? fee^ in a second ; so that \re ma^ 

^consider it twice as rapid as the Seine at Paris. 

Explanation ^ the Plate. 

PI* II, fig. 3* a, a cube of cork, 4 inches square, bound ExpUnationef 
round with packthread to strengthen it. pUta* 
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a plate of lead, fastened to the bottom, to ballast the 
cube, so as to float level with the surface. 

c c, knots from which proceeds a silk cord, forming an 
acute angle at the pcnnt d» 

e, hook in the loop of the red cord about two yards long, 
tied to a green cord of ten yards^roiled up on the reel^ to 
measure the velocity. 

g, a fl.it piece of hard wood forming a base to the reel, in 
the centre of which is a small rod of polished steel, on 
which, as an axis, the reel turns freely. 

A, tail of the catch, on which the thumb rests, to let the 
reel move at the signal given. 

Fig. 4. 1 , a small dynamometer, with an index, to mark on 
the arch the maximum of the impulse of the current. 

Fig. 5. A, the log, floating in the stream. 

/, the observer in a boat, holding in his hand the dynamo^ 
meter, to estimate the force of the current, after having 
measured the velocity. 
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French Institute, 

French iniii. analysis of the proceedings of the mathematical and 

lute. physical class, during the year 1809, b^' Mr. Delambre, 

perp. sec., has just reached us. « 

Stability of the question of the stability of the planetary system has 

rianeury sys- been Still farther pursued by Mr. Lagrauge, who has exa- 
mined it in a mere general point of view, extending it to a 
system of bodies acting on each other in any manner whuU 
ever. He also purposes to investigate the relation 6f the 
planets round their centre of gravity, considering thedevia* 
tion of their figure from a sphere, and the attraction the 
Other p anets exert on each of their particles. 

Mr. Poisson, as a continuation of his inquiry on the va- 
riations of the elementa of the planets, ha& composed a pa- 
per im the rotation of the Earth. As Mr. Lagrai^ has 
noticed the extreme difficnll^ of JAim prcibl^ me epnnot 

be 
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the Earth. 
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be surprised to find, that foriQjul^l bavfi occufned to Mr. 

Poisson^ the absolute sutumiog up of which appeared to 
him impracticable. IJis object was to examine the influence 
of the term of the second order iu the expression of the 
velocity of the Earth’s rotation. These terms arise from 
expanding iiilo a series tl^ lunction expressing tbe sum of 
tile products ^of the mass of each body atiracting by that 
of the body attracted, divided by the mutual distance of 
these bodies. As it is impossible to calculate all these 
terms, the object is to bring forward only tbose that merit 
attention. Mr. p. accordingly examines in the first place, 
whether even those that depend on the Sun might not be 
neglected : and he finds, that they are always in fact very 
small. 

As to tlie figure of the Earth, Mr. P. supposes, that, 
without the action of the Sun and Moon, the Earth would 
turn precisely round one of its principal axes. This is 
justified by the physical state of things, since we do not 
perceive in the altitudes of the |K>le, observed atdiilerent 
places, any of the oscillations, that would result from a dif- 
ferent hypothesis, and the duration of which would be 
about one year. Ly siinilai considerations he expunges 
the terms relative to the other two principal axes, which 
can never become sensible but <»n hypotheses of little pro- 
bability, which would give to the rotary motion of the Earth 
periods of less than two years, which iiave ucver been ob- 
served. He a1>terwards shows, that the equations to b# 

•ummod up in the successive approximations preserve the 
same form; whenc'e he condudes, that the axis of rotation 
will always coincide nearly with the sWtest of the Earth’s 
principal axes, and that the poles will ali\ays answer to the 
same points on the surface. 

Bbt, though the latitudes may not vary sp as to deserve May there 
any attention, or to be perceptible to astronomers, is the 
rotary motion so uniform, as has been supposed f If its ine- 
qualities be of a very short period, and not very perceptible, 
they may escape our notice, and yet in a certain degree 
affect all our observatioos, and the conseqiiencea dedveed 
from them. Suppose, for example, that tlie pole, instead of 
tbe^MGfO" of ftsmrefe, passes only through and that the 

Ifatitude 
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ittitude dt Faris observed at a given period should appear, 
in consequence of an oscillation then at ita maxim nm, too 
great “by l", the errour being proportional to the cosine of 0 ; 
the year following at the same time it would be proportional 
only to the cosine of 350% and so on, till at the end of pyears it 
would be nothing. At the end of 1*8 yean however it would he 
1"' in the opposite direction, whence a difference of 2" might 
appear in the altitude of the potej^ but so small an ineqiia* 
Ari^nmcnts for ]itj» in so long a period would not he noticed. To show the 
fiiesc. probability of this wc might say, that Bradley, from a num- 

ber of observations of the polestar in 1753, found the lati- 
tude of Greenwich 51* 28' 41 ’S", though from a still greater 
number he had before found it ordy 51* 28' 38". We may 
suppose therefore an oscillation of 2" with a short period ; 
or a greater oscillation, of which only a f>art has been ob- 
served. The latitude of the observatory at Paris too was fou nd 
to be 48* 50' 10" at one time, and 48* 50' 14" at other 
times, *by Lacaille, Cagnoli, Merhain, and myself. These 
differences might be ascribed to oacillations of at least 2", 
and a period of about 15 years, so that there ivould have 
been 2| periods between Lacaille and Cagnoli, and one 
Butprobablj only between Cagnoli and ns. But 1 must add, that, 
thera are lions, examined at large the observations of Bradley for 

five successive years, I have perceived no trace of these 
oscillations ; that if there were one of 2", it might fre- 
quently be confounded with the errours of observation; 
and that the di dereace of 3'5" between the two results of 
Bradley might arise from his having changed his quadrant 
in the interval, and particularly from the errour of colli* 
nation* which for his old quadrant was l‘74"i and for the 
other 8", not b^ing known with sufficient precibion, of 
which there are many instances. Thus we may take it for 
granted for the present with Mr. P. and astronomets in 
general, that there is no oscillation, or a very minute one; 
though this but of this we have no demonstration, and it is a point of 
^ ^ sufficient importance, to be worth ascertaining with an in* 
' strumeut, in which no errour in the coUimation is to be 

apprehended. For this it would be sufficient to observe 
for some years with Borda's circle the meridiaa alii* 
iudee of the |>olestar above and beiqw the pole during 

the 
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the moDtbs of December and January : an otcillition) were 
It but of 2", could then scarcely escape observation ; as we 
are indebted to Mr. P/s analytical investigation for the 
knowledge, that its period cannot be a complete year^ so 
that the latitudse must undergo a gradual variation, if ob* 
served regularly at the same period. 

Mr. Poissoh has also investigated some other formulae, 
with a view to siinplify^hem, and render them of more 
easy application. The ^st object, to which he has applied 
them, is the motion of a point attracted toward a fixed cen* 
tre, according to any given function of the distance: and 
the second is the rotary motion of a body subjected to no 
accelerating force. His paper terminates with the follow- 
ing remarkable cocfclusion. ^*'Ihe perturbations of the Perturbations 
rotary motion of solid bodies of whatever figure, to what- 
ever attractive forces they are owing, depend on the same 
equations as the perturbations of the motion of a point at- 
tracted toward a fixed centre. I1tus the precession of the 
equinoxes, and the nutation of the Earth^s axis, will be 
expressed by the same formnlv;, us give the variations of 
the eliipticMl elements of the planets. 

Mr. Legendre bus given us some new theories in fluxions, Theoremi a 
and approximations of easy application. fluxions. 

Messrs. Laplace and Bouvanll have each investigated the NTotion of 
problem of the motion of the Moon being such as always to 
present nearly the same face to the Earth. Mr. Bouvard 
shows, that thete is no need of recurring to approximations. 

His method, though different from mine [Delambre's], is 
equally precise and direct ; and his results agree perfectly 
with those of Mayer, thus aifording an additional proof of 
the ability of that great astronomer. « 

Mr. Biirckbardt has revised and enlarged a paper on the Perturbtriom 
perfbrbations of the planets, which he composed in plaaeu. 

bnt had mislaid. 

To this is added another paper, which will conclude the Lunar taUra. 
yolume for 1808, now about to be published. Theory has 
not yet been able, or has not ventured, to undertake the 
calculations necessary for determining the coefficients of 
the diflerent inequalities of the moon, and they have been 
^kea from observation. The method followed in these re- 
searches 
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Li?nar tables mrcHei )• to l^av€ in ao form, in the for* 

inula of the lopgitude or iatuade of tlie Moon, all the un- 
]known coefficients, multiplying; liicm by the ti action wdich 
expresses the sine or coslae ot tne on whicn the 

inequality depends. All the equations lu whicn the 
same coefficient bus the highest positive multiplier^ are 
brought together; another sum is made of * hose in which 
ihiscoefficieut has the highest iie^tive cofactorb; and from 
their comparison rcbulls the luRt prohabie value of the 
unknown coefficient, that which agrees the beat with tiie 
observations. This method, which must have been followed 
by Mayer, has since by Masson and Buerg, and all who 
have calculated tables within these twenty years. This 
method is easy, and has no inconvenience but the length of 
the calculations when observations are taken by thousands ; 
as must be done if wc would determine the coefficients of 
those inequalities, which from their smallness have been ne- 
glected in the theory of the Moon : and Mr. B. now offers 
us a very simple method of abridging these calculations, 
since it dispenses with the calculating and summing up of 
all the sines of the argument. 

Conceive a series of sines of arcs, forming a decreasing 
arithmetical progresbion from pU*" to 90** minus a given 
limit y: Mr. B. has found, that we shall obtain with suf- 
icient precision the value of the coefficient sought, by em- 
ploying, instead of the mean arithmetical sine, the sine ofy 
divided by the arc y. According to this id^a he gives the 
rules to be followed in these reseaichts, wtiere we are liable 
to the vexation of tinding after long calculations, that the 
inequality sought is null, oi altogether imperceptible. As 
a trial of his method, Mr. B. has made a selection out of 
1300 observations by l>r. Maskelyne, and proposed to de- 
tennine an inequality, which should have for its argument 
the mean anomaly of the Moon, increased by the argument 
that regulates the inequality, the period of which is 180 
years. Nine hundred observations gave him 4*7"' for the 
coefficient. He is desirous, that farther examinatiou should 
be made of the goodness of an equation, which so we\l de- 
serves tp eater into the tables. 

Hr. fiurckhardt proposes some other calculations for tbo 
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improvement of the lunar tables, which require only some 
one of sufficient couraye to undertake the task. 

In another paper the same astronomer has calculated the 
perturbations of Halley’s comet, which reappeared in 1759, 
and is expected about 1835. He has found, that the at- 
traction of the Earth will have altered the period of its re- 
volution sixteen davs. 

Havin 
for joinir 

was aware of the importance of an accurate determination of 
the azimuths to the success of his scheme, and in conse- 
quence examined the advantages* and disadvantages at- 
tached to the different methods known. 

He has also determined the dip with two difft'rent needles. Dip of the 
one of which gave 68®47‘1^ the other 47*4% on the 10th aecjdu*. 
and 20th of August, 180(). Mr. Gaj’-Lussac had made 
similar observations with another compass about the same 
time; and ns liis dip differed some minutes from that of 
Bnn khardf. these two gentlemen have ag»*eed to repeat 
their trir.!^. in order to ascerlaui, if possible, the cause of 
the diftV euce. 

Mr. h?*s read a note on the observations of the pen- Fii^ure oftlir. 
dutum made at the two ex‘ '*<’outies of the meridia?i. namely 
at Formenter and Dunkirk, in comrany with Messrs. 

Arago Ma^h»e\i, and on the oblatene'-s 'f the E^rth 
thence resulting. All th»'se obser^ rt’- - exhibit a svjrr> ris- 
ing agreement those made at Bourdeaux, Fif^c ac, and 
Paris, by the sam'* gentlemen and Borda ; and give r\\^ ob- 
lateness differing v«ry li^)1e from which I have deduced 
from a comparison of eny arc with that of Ferti- 

Mr.de Prony having been of opinion, thal Mr. Ramond’s Baronieincki 
coefficient for ba»'ometriral measurements was too <^reat 

• ^ ^ II IS. 

for inconsiderable behghts, and the original coeffieie*it of 
Laplace better suited to them, Mr. Ramond has several 
times taken the height of various places near Clcrinond- 
Eerrand, by the liarometer ; and Mr. de Ceurnoii mea- 
sured the same height^ tiigono;net«iciilly. The heights 
Wer<?from 300 to6C) yajdg. The differences were fr<»ni 1 
yafd to 0*05. Still tf)e differences between th^* h^^lghts as- 
signed to Mount Centb by Mr. Raijioud and Mr*, de Prony 


g formed the ply of a grand geodetic operation Methods of 
ig observatories differing greatly in longitude, be 
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remain to be accounted for; since Mr. de Prony's barO^ 
metrical measurement of that height is confirmed by the 
ineasurenfients of Mr. Daune* who had to take the levels 
during the construction of the road over it. 

In order to introduce the use of the barometer in gcode- 
tical measurements, undertaken as preliminary operations 
in planning roads, and particularly for canak that have to 
traverse heights, which would be a considerable saving of 
time and expense, Mr. de Prony has undertaken a scries 
of experiments at Paris and in its vicinity, to ascertain the 
coefficient best adapted to small heights. He verifies the 
barometrical heights by trigonometrical measurements with 
the repeutiug circle. Mr. Mathieu observes at the imperial 
observatory, and Mr. de Prony at the little observatory 
constructed for him over the pediment of the House of the 
Micrometers Legislature. Mr. de Prony employs two micrometers, dia- 
flipplu'd to the metrically opposite, for adjusting the coincidence of the 
liarometer,. tangent to the summit of the mercury, by 

means of which he makes this adjustment superior in accu- 
racy to the measuring by the vernier. 

Scarcely a private meeting pu!«ses without the class hear** 
ing some report on new machines or inventions, and on 
papers submitted to its examination by persons not yet 
members. As it is impossible to review all these, 1 shall 
only mention : 

?»opagation of I- Researches on the velocity of light, by Mr. Arao^o, 
light. member of the class, who has proved, tthat this velo- 

city is the same, whether it come directly from the Sun or 
stars, or from a fire kindled on the Earth, or by reflection 
from the Earth, a planet, or any terrestrial body, 
riio-engiao- ^ fire-engine by Mr. Cagniard-Lalour, who has made 

in it a very happy and inverse application of the screw of 
Archimedes. ■* 

ElcctrochemW physical department of the class the most promi- 

OsL inquiries, nent are the researches of Messrs. Gay-Lussac and Theuard 
in the brilliant career first opened by Mr. Davy; and 
though these gentlemen do not appear to contemplate every 
fact with Jbesame eyes, the progress of science cannot fail 
to be promoted by the cli-soussions that arise between 
them* 
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We are likewise indebted to Mr. Gay-Lossac for ob- 
servations on the combinations of gaseous substances with ^ 
each other, Intended to show, that they always unite in 
simple ratios. 

These observations are followed by a separate paper 6n Compounds of 
nitrous vapour, and on nitrous gas as an agent in eudiome- 
try. In this we see clearly the indUence of quantities on 
the result of combinations, if two parts of nitrous gas 
and two of oxigen be mixed, nitric acid is produced, and 
one part of oxigen remains free. If on the contrary four 
parts of nitrous gas and one of oxigen be mixed, nitrous 
acid is produced, and one part of nitrous gas is left free. 

And, as nitrous gas is composed of equal parts of oxigen 
and nitrogen, we know the constitutions of the two acids 
with precision. 

Mr. Guyton de Morveau, in a series of experiments on Watsr decom- 
the diamond, and substances that contain carbon, found 
that water was decomposed by the diamond at a very high 
temperature, and carbonic acid produced. 

Mr. Sage has imparted his rtNearches on the revivihration Mr. 
of silver by mercury iti the iiitfste of silver: on an acetate 
of ammonia obtained from wood by distillation ; on the 
a.tttlybis oi the calcareous stone named typographical ; on 
the magnesia contained in shells, madrepores, limestone, 
and arragouitc; on aa aienaceous iron ore; on an unknown 
petrifaction ; and on a cupreous and ferruginous petritieO 
wood. f 


(To he continued. J 


• To Correspondent$0 

A Constant Reader may find many of the articles he 
mentions in vols. XV Ul, XIX, XX, XXII, and XXIII; 
others will be inserted as opportunities occur. His coh* 
eluding suggestion will be considered. 
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ARTICLE L 

.VescTiptiO'o w/’ rt Method of Roofinfr Buildings securely with 
I'lagst^mei, I*!/ Richard Lovell Edgeworth, Eif. 
F- F. S. AL IL L A. 


To Mr, NICHOLSON. 


SIR, 


J[ Mail occasion iome lime ago to roof a large building in 
;\a uncommon manner. I send you an account of it; us it 
lias si:cceeded ; and, as I believe, it may be useful in many 
places where slates and tiles are not to be had. 

The gaol of Longford, in Ireland, which was built about Gaol of Long- 
twenty years ago, was covered with a circular arch of bricks; 
upon which broad flat stones, commonly called flags in this ^ 

country, were laid with the best mortar that could be pro- 
cured ; these thin stones or flags were placed side by side ; 
the lateral joints were filled up with mortar; and all the 
courses, as they descended, lapped over each other about 
two inqhes. After a short time the sun and frost cracked Penetrated by 
the mortar between the joints, and the rain &und a way 
into every part of the building. 

VoL. XXIX. No. 132 .— Jene, 1811 . 
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arid I'f siafirg. 


Adana 
oi the flags 
tk€niselTr6 to 
keep out the 
wet, 


One of those men 0/ practice^ is they ere called, from 
having been employed practically in buildiifs-' undertook 
for forty or fifty pounds to remedy the evil, niul oy aruriou: 
cement to render the roof impervious to water, lie .aid on 
his hot cement of resin, and wax, and brick-dust, Th 
first summer shower passed off without pen * throu:^^h 

the joints, and the undertaker leceived his u, ..iny ; lut ip a 
short time things were as bad ever, and th*e iniicreble 
creatures under confinenuti . were drenched t-ith rain and 
snow in every part of the prison. 

In thf.* year the Grand .bi y the ronnly of Long- 
ford desired, that I would endeavor." to Txaiiroli is roof at 
any expense, thai, mij^ the re<ju “ec'. 1 received proposals 

for covering it w lead, and with copo» ,• this could not 
be done for les‘ an bun Ved po i. 

I then proposed to bo.t down raft'^rs upon the brick 
arch, so as to form a pol^g^^lo 1 ls roof, upon which slates 
might he laid in the usual manner" i? ;l ^ I found would 
cost above four hundred pom . It m ocenrred to me, 
that the flags oti the *^»uf sr- . .,f‘t be • ordered, as to effec^ 
the intended purpose* 

1 took off a portion o* ilars i < fine weatbo., and with- 
out removing them iKunthe ,:t the building f had them 
cutiiithe follow Jiig aianncr ; ihrgc (,^ 0 ^ PI. Ill, fig. 3) were 
about three feet long, two i:>vc uv two feet ux inches broad, 
and two inches and a half t’lick. The upper course was of 
fine even flags four feet broinl, and each of considerable 
length, and under this course the roof was secure every 
where, except between the lateral Joints. To prevent tlie 
rain or snow from penetrating between the upper and under 
courses or liori?:ontal joints of the flags was the first object. 
For this purpose a groove was cut an inch deep in the sur- 
face of the up[>er part or top of those flags that were next 
the eaves; this groove was cut within one inch of the top 
of the flag. A similar groove was cut in the under side of 
the next course that lapped ujmn the lower course, and so 
•n from the eave to the ridge; so that the upper flag or 
stone could hook upon the under one, 'as may be seen in the 
section, fig. i, FI, HI. 

The next object was to secure the lateral joints. To 

efiect 


The lateral 
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efFfvt ♦’ *s purpose, grooves were cut into the upper surface joints cowed 
eacii side of evpry flag three quarters of an inch deep 
,it one inch 'rom the eoge,seetig. 2 and 3, where a section or 
'll . To co\e»* these lateral joints caps of lead were 
i' .d -lou* ‘ ridge to the eaves, a cap fo»- each flag, or 
';w‘r for 'V V pair of f ga. These cups, which had the 
, Mf rauc«. head, wci " fastened over the rabbets or 

: roo'^es t. * ‘dis> c, driven through the 

caps MO • between the flags. These nails were 

made fast by slips t etie id d d " g. 3, put between the 
stones. A re^. j u f the full bin of the grooves in 
the stones ol ti- ^•^‘..dcap a <*' uislirocni nailbis given, fig. 3- 
Where lioie« *t.^inade ir< 'gh the lead r », the water 
might find a *ii . *; bur th* \v?s pr^vetued ..jy pr^^paiing 
the hob s in the h id in s„cl a as U str>p the water 

abovr‘ the hole, and to turn it as.de from the dire^Ttioii which 
might be nnrtf j!. The caps ne ere they were laid in their 
projier phices were turr . 'pside down, and where nails 
wt.e to pass. 0 bu.T o»- I: ittot 6, was punched in the 
lead half an > .jch citep. and by a [ "oper tool passing through 
the punch, a hole was made in ii.e centre of the button. 

'j'he cap, /r 'leii put into its p» coveied the ridges of the 
flags between the cjrooves, ' j \vater could find an 

entrance between ,ne j'di.tr of t'lv* flags; nor could any 
water rise above the tons of these buttons, because the Tiit effectual, 
descent of the rqpf woulu carry it off. Besides, the button 
or burr was covered by a mushroom-headed the rim of 
which entered a little into the lead round the burr and pre- 
vented sinaill particles of snow from gaining admittance. 

The holes in these caps might have been closed by so’der; 
but whenever any work that is of difliVriilt access is to Simplicity ad- 
be performed, it is always advantageous to have it executed 
by some one workman, in a manner that requires no diffi- 
cult art or complicated apparatus. And I find that not one 
drop of water has penetrated through these joints during 
tlie two winters that have passed since they were covered 
according to this plan. 

At the comroenc^nient of the business many difficulties Difficulties 
with respect to the scaffolding were started. Very long 
ladders were requisite. Cripples hung on iron stauncheons 
.02 in 
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in the wall were deemed insecure; and the country work* 
men trembled at the idea of being perched so high from 
the ground without any apparent protection* I constructed 
eight light ladders, each six feet long; thchS were wider at 
one end than at the other, so as to permit ihcin to be 
joined together by small bolts pa^>«ing through the ends of 
both ladders. The ladders, thus joined, appl’u-d themselves 
commodiou^Nly to the circular roof, they were hung across 
the top and fastened by ropes, [)Hssing over the ridge of the 
roof to the iron bars of the windoiw. of the upper cells on the op- 
positeside of the gaob which happened tobeeiiipty. On these 
ladders movable cripples were placed wherever a scaffold was 
wanting* on these cripples, which extended six feet from the 
roof, strong planks wore liiifl, with ledges to prevent their 
slipping sideways ; round this scalTold a coarse substantial 
handrail was tied. The passage to this scaffold wa> through 
a large opening in the top of tlie roof whence the workmen 
descended down the ladders to the lower platform, and 
thence to any part of the roof*. 

The scaffolding of tliis work cost but fifteen pounds, and 
the repair of the roof, exclusive of some otlier work that was 
carried on at the same time, came within one hundred and 
forty pounds. 

As I may not have an opportunity of mentioning it in 
another place, 1 liope that you will excuse me for inserting 
a circumstance relative to this gaol, which is certainly not 
connected with the immediate subject of this letter ; but as 

• The moment the scaffold was finished, I went upon it myself, and 
from that time no objections were made. Notwithstanding all the pro* 
cautions that had been taken, a fatal accident threatened the lives of the 
workmen. It has been said already, that the ropes which held the iad< 
ders were tied to the bars of the upper cells of the gaol. One morning, 
towards the close of the business, the principal workman found the iad- 
de.rr», and the scaffold that was attached to them, giving way. He had 
sufficient presence of mind to throw himself off the scaffold on the roof; 
as he was near the top, the Mope of the roof was not sudden. He could 
therefore stick there till his companions relieved him. 

The cause of this sudden failure it was impossible to foresee. A mad 
woman had been accidentally put fur a single night into one of the upper 
cells; there by moonlight, with that misciiWous alacrit) wliich is often 
the accompaniment of insanity, she untied the cords, ^nd left the scaf> 
lold without support- 

it 
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it relates to public buildings of ail sorts^ it cannot be with- 
out some general interest. 

In laying the first stone of the gaol of Longford twenty 
5'ear8 ago, 1 placed in a cavity sunk in a large stone, under ihefoundaiion 
the S. W. corner of tlie building, several tiles, u pon 
which, before they were hiiked, there were inscribed various 
jaemorand urns* for pofterity, the Greek and Roman alpha- 
bets, the latitudesaiid longitudes ofParisand London, the va- 
liations of the needle, tiie nature and dates of various inven- 
tions, of gunpowder, of printif^g, of the steam-engine, of iron 
bridges, of the balloon ; some of the discoveries of chemistry, 
and several remarkable events, with the names of celebrated 
books, and of their authors. 

If this were done iu various places iu Lurope, it might Thi'i recom* 
hereafter be not only gratifying to future curiosity ; but ^thereccl- 
might be useful to maukuid. We have reason to believe, sions. 
that fictile compositions are among the most durable sub- 
stances that exist, and as we may, with the greatest ease, in- 
scr’he what we please on them before they are baked ; it is 
blit a small sacrifice to posterity, to give up an hour or two 
of leizure, from a hope, however feeble it may be, of pre- 
serving sorn.' of the discoveries, which have hitherto been 
made in art orscieiice. Swift tells us, that a shrewd fellow Po:»teiitj. 
inquired, why we did so much for posterity, when pos- 
terity has never done any^ thing for us. It is true, that 
posterity has never done any thing for us; but the idea 
of a posterity, that can bestow posthumous fame, has ever 
been and ever will be an excitement to present exertion. 

Our own immediate descendants reap the harvest which we 
sow, and nothing is more natural or more laudable thnn a 
wish !• preserve our names among those w'ho have been be* 

Refactors of society. 

* 

JEdgeworthtouin, Ireland, 
the nth of April, 181 1. 
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II. 

Method of making any Ship's Boat a Life hoat^ to preserve the 

Lives of the Crew in imminent danger i by the Rev, James 

Bremner, Minister of Walls and Floia, Orkney Islands*, 

JrlAVING a j^reat many years ajro witnessed a melancholy 
scene of shipwreck, and seen men peiihhina; at little more 
than the distance of one hundred yards IVoni the shore, it 
forcibly struck me, tiuit though there was no possibility of 
gettirn^ from the shore to them, yet there was a oreat proba- 
bility tliat means tnit;ht be found, l)y wnieh those in such 
situations mii;ht with safety be enabled to eflecl their escape 
to the siiore; aiul fartlier considerini;, that the very preca- 
rious aid of some accidental piece ol wreck (under every 
disiiHvantai;e and in a temjiestuous sea) sometimes serves to 
save life, I was coiiliniied in the opinion, that some method 
mi};ht be devi‘ ed, whidi, upon ^ood t^rounds, would hold 
foilli the promising pros))Cet of safety in all tiie common 
and gt^neral ruses of shipwreck. Hence it was, that to 
devise such a scheme bf came the nliject of my research ever 
after. 

The following plans (especially tlielirst) are so simple, and 
the efFex't so obvious, that 1 cannot allow myself to think 
that any beamau can entertain the smallest doubt, but that 
a boat so prepared would live in any seu whatever, could nei- 
ther sink nor overset, and could carry in safety a niiiiiber of 
people, in proportion to her size, over a bar, or from the 
wreck to the shore through any surf. 

That empty casks must float, almost wholly above the sur- 
face of the water, is so clear, that no person can be so ab- 
surd as to question it; and it is equally certain, that every 
cask will support weight of any kind in proportion to its 
^ize. In order then to accomplish. the end proposed, there is 
only one thing more wanted, and that is, by means of suffi- 
cient seizings or holdings, to secure the casks in their 
places. Were you to tell a seaman, that he is not master of 

• Trans, of the Soc. of Arts, vol. XXVllI, p. 135. The silver medal 
ff the Society and tyreiity guineas were voted to the author. 
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this mighiT operation, it is t‘asi<.r to conceive than toe?:press 
the contempt he ivould feel, and the energetic reply he 
^ou!d probably make to such a supposition. If then these 
are undeniabL^ points, it must foTlow, that wherever the boat 
can be had reernrse to, all tliat is contended for in the plan 
must be g! anted. 

it no doubt lias been upon these simple and obvious prin- 
ciples, that those corporate and public bodies, and hundreds 
of seamen to whom the plai» has been communicated, have 
so reatiily and entirely approved of it. But however re- 
s^pectable and authentic these teBtiinonies (afterward to be 
ni^ ntloned) may be, I lay no stress upon that point, neither 
do 1 ask any eredit for it, but freely submit my statements 
to the great body of seamen in general, leaving them to be 
judgtd of, not with liberality only, but with severity, con- 
sidering that it would be a crime of the first magnitude, to 
advance a single argument or suggestion, that could have 
the smallest tendency to mislead, in a matter so solemn and 
important as where life and death are concerned. 

Were I to go back to cases that are well known to have 
happened, I could easily point out many, wherein had this 
plan Viecn ^bought of, there can be no doubt but it would 
have been attended with the happiest consequences; and 
probably the recollection of many seamen may furnish cases 
of the same kind, which have happened within their own 
knowledge. 

i shall only add, that 1 expect no benefit or advantage 
whatever to myself from my perseverance and labours on 
this subject, nor reimbursement for an expense of some 
hundred pounds which it bus cost me in repeated journies to 
Edinburgh and London, as well as in experiments, which a 
living of less than seventy pounds a-year could very ill af- 
ford ;*» but I shall nevertheless reckon myself amply rewarded, 
if what lhave to propose shall at any time, or in any case, 
prove the means of relieving from the deepest distress, and 
of rescuing from otherwise inevitable death, even a few of 
those who have had the misfortune to be involved in all the 
horroprs of shipwreck. 

Ms^ripers are unavoidably exposed to incomparably greater Hardgkipi an4 

hardships 
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fulleringse/ hardthi|i» tad auflbringfi, than are to ba met^itfa in an}^ 
manners. other line in human life. 

While the labours of aH others are moderate, and find 
relief at stated intervals by day, and vepose by night, the 
seaman must contend %vith the storm so long as it lasts, and 
encounter danger at a moment’s warniug, whether at mid-* 
day or midnight. Whilst the tempest rages,' no respite can 
be allowed him; he must keep his station without intermis-' 
^ion, and after toiling above strength and above measure, it 
is often his hard fate to be shipwrecked at last. 

The complicated distress attending this frequent and 
ifatal disaster it would be in vain to attempt to describe in 
any words; nor is it possible to conjecture nearly the num- 
ber, which is added annually to the iuiiumerable multitude 
of dead which the ocean contains. 

Sometimes several hundreds in one ship are involved in 
this direful calamity, where the misery of each sullVrer is in- 
creased, in proportion to the accumulated wo that surrounds 
Jiim ; the cry of despair is heard (in every side, and in dis- 
traction each exclaims, Wiiat shall we do ? 

Amidst overwhelming waves and wreck, the mariner suf- 
fers in his person all that a living man cun undergo, and in 
his mind all the anguish that despondence chu create, 
heightened by the agonizing thought, that he is never more 
to behold wife, child, family, or friend; still however amidst 
all his suderings an ardent love of life previpls, and the hap^ 
less mariner, struggling hard to preserve it, clings to what- 
ever seems to promise a momentary reprieve. 

In the mean time the wreck is rapidly giving way, some 
are waslied away in one place, and others in another ; those 
who remain redouble their efforts for life; but alas! they 
strive in vain ; one decisive blow dashed tbe'^r last and 
only support to pieces, and all are going down together— 
a general ^b^iek is he rd— to be heard no more! the me- 
lancholy scene has closed, and neither survivor nor wreck is 
left behind. 

Any plan then that has for its object afford relief in 
situations of such extreme distress, and which seeks t6 ex- 
tend the same benefit to thousands of perishing men in 

future 
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future ages, viiW no doubt meet with a favourabk reception 
I’rom every humane and benevolent mind. 

But humanity and true benevolence are not merely spe- Truehuma- 
culative, but active principles; and wherever they really 
exist, the helping hand is instantly stretched forth, to exe- 
cute the dictates ol the feeling heait. 

As no subject can be nipre interesting to individuals than 
the present, or more important to society, may it not then 
be expected, that ^veiy triend to humanity and to his coun- 
try will not only heartily wish success to the present plan, 
but also leiid his best assistance to have it brought into all 
the practical etfect, of which it may be found susceptible ? 

It is to i)e understood, that the plan is intended to apply 
to cases of shipwreck in general, and that it may very often 
succeed even in cases of extraordinary difficulty and peril. 

7'his will comprehend the far greater number of all ship- 
wrecks that happen, and the anther thinks himself war- 
ranted to say, that no solid objection can be ofiVred to the 
ef!'jetiial operations of his [)lan to this extent, and that it 
will be fitted to answer all the purposes of a life boat, 

by saving lives, where otnerwisc men must inevitably have 
pe/ished. 

At the iame time he begs it may be understood, that heThepl.'u ap 
does not speak with thii» confidence from his own opinion 
only, however well-founded in principle and experiment it judges, 
may be, but because the pl.an itself, after repeated investi- 
gation, has received the unanimous testimony and approba- 
tion of professional men, and of men loo who must be al- 
lowed to be the most competent as well as the most re- 
spectable judges in the kingdom, namely, theTrinity [Touse 
of Leith, in whose records a copy of it wilhbe found. 

The Report of the Highland Society of Scotland confirms, 
that in their Committee appointed to witness the experimental 
Leilh there were naval men of that number who were com- 
petent judges, and in whose skill they could confide, and 
for this reference is ma(i|e to the Appendix of their second 
volume. 

It^has been repeatedly submitted to the Trinity House of 
London. It was first submitted to them by Lord Melville, 
the tjreitsprer of the navy, and their answer uuder the hand of 

tb^ir 



SHlP’tt LIPKBOIT. 


9Q 

The plan ap- 
proved by 
competent 
iudgcs. 


their secretary is inserted in the foremen tinned Appendix, 
signed James Court. 

In the next place, the plan has been laid before the 
Royal Ilumaue Society, and they, not being naval men, do 
submit every essay of that nature to the Elder Brethren of 
the Trinity; and in consequence of their approbation a pre- 
mium of five guineas was given by the R. H. S., as appears 
from their printed Reports 1800 and 1601 . 

And to these attestations might be added the subscribed 
approbation of more than one hundred ship masters, whom 
the author had occasion to see only acc identally, and whose 
subscribed names are now in his possc'ssion. 

It is under the sanction of such authorities and documents, 
that it is now offered to the public, and they are such as 
must be satisfactory to every impartial and candid mind. 

They have been obtained without interest, favour, or 
friend, and small premiums have been given without the 
author’s knowledge, till informed by letter that his plan had 
received this mark of approbation. 

It IS impossible therefore to ascribe so honourable testimo* 
Dies and gratuitous bounties to any other motive than to the 
conviction of the utility and efficacy of the plan, and an ar- 
dent desire to promote an object so devoutly to be wished, as 
the preservation of lives in cases of shipwreck. 

The inventor trusts his statements will show, that he is 
not unacquainted with his subject : and he shall only add, that 
he has had more than forty years experience inHhe useof boats, 
among dangerous tideways and rapid currents, such as the 
Pentland Frith, and all the other channels among the Ork- 
ney Islands ; and that he has been several times at sea on 
shipboard, in storms that were attended with shipwrecks; 
and that from such experience he is perfectly convinced, 
that his plan is sound and unexceptionable, and is confident 
that the period is not very distant, when it will come into as 
great repute and general use as lifeboats, properly so called, 
are now known to be. 

The plan may be executed upon boats of all dimensions, 
and the largest, provided they could be got out, would be 
found the most advantageous : but, all circumstances con« 
sidered, the size deemed in general best adapted for the 

purpose 
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pnrpofie would be any boat from sixteen to twenty feet ki 
lengtli, which is to be prepared as follows. 

lieference lo the Plan of the Rei\ Mr. Bremmer*s Prepara* 

ration of Ship Boats as LifehoaUy PL IW^Jig. ^and5* 

Two nddiliorial riiij^-bolts are to be fixed in the keel with- Preparation of 
of thr boat. One to be placed one third of the boat’s ^ ship's boaito 
length from the stem. I’hc other one tiiird from the stern, {jfeboat.*** 

'i v\o anjrer bores are to be pnt through the keel withoutside, 
and cl< '.t* to the garboard stroke. One of these bores to be 
puf about half way betwixt the ring in the stem, and that 
next t.'t it in tlie keel. The other about half way betwixt the 
ring in ll?e stern, and that next to it in tlie keel. 

JMiigs may in ordinary be ])ut into these bores, to be 
struck out, when ocea'ion recjuires. 

Those ring-bolts wliieh are in ordinary in every ship’s- 
boat, the two additional rinu-bolts in the keel, and the tw'o 
air^ur boro^, are all intended ao secure points of fixture, to 
whicli sei/ii g ropes' are afterwards to be attached. 

In the next place, two tiglit empty casks, (see fig. 4.) are Casks, 
to be provided, of such dimensions that their length may fit 
i j the wn<ith of the boat, when laid athwart ship, and their 
diameters to be about three feet, and if larger so much the 
better. 

Kacli cask must be furnished with a sling on each end, 
and each sling /o have two eyes on it, about six inches asun- 
der, and the sling-^ so put on the cask as that the eyes may 
be on the u[)|jer side Avhen laid into the boat, that the seiz- 
ing rope may pass through those eyes, in their way from ring- 
bolt lo rins£-boIt. 

• 

One of these casks, so prepared, is to be laid in forward, 
and' the other aft; and each cask so near its respective ring 
in the keel, as only to leave sufficient room for passing the 
seizing rope through the ring in the keel. 

By this means the vacant space, tube then filled up with 
cork, will be left betwixt the cask and the bow forward, and 
betwixt the other cask and the stern aft. 

The requisite quantity of cork, according to the dimen-Cork. 
s'lQns of boat, and the quality of the cork, may be about 

a hundred 
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a hundred and a half, or two hundred weight, for each end 
of the boat, and that for each end ought to be made up into 
two separate bundles, each bundle being fitted to the width 
of the boat, and the uppermoE»t one forming an arch from 
gunwale to gunwale. 

The cork is to be made up in canvas, done over with soft 
pitch for preservation, and each bundle marked and num- 
bered according to its place. 

The casks and cork being laid into the boat, seizing rope* 
are then to be applied for securing them in their places, 
nf so. Here it is to be observed, that the single turn of rope 
efcksandco/k. which is to go through the augur bore in the keel and round 
all, should be the first made fast, that the other seizing rope 
(which we shall suppose to have been made fast to the ring 
in the stem) may, in passing through the eyes on the sling, 
take in the surrounding rope betwixt the two eyes, which 
will thereby prevent the surrounding rope from slipping to 
either side of the cask. 

The seizing rope, having passed through the eyes on the 
sling, is then to be passed on through the ring in the keel, 
and thence back again in the same manner, through the 
eyes on the sling on the other end of the cask, to the ring in 
the bow; and lastly, the seizing rope is to be brought di- 
rectly from the ring in the stem to the ring in the keel, by 
which it will cross the cask at the bung or middle part of it : 
the other cask and cork aft are to be seenr^^d in the same 
manner. 

The preparation wiU be completed by attaching a bar of 
lead or pig-iron, of about two hundred weight, to the keel 
within side, by means of the ring-bolts in the keel or other- 
wise. 

Vatiation m The same plan may be executed with equal effect, and 
ihe plan. nearly with the same expedition, by the following alteration 
and arrangement. 

Instead of one large cask, two less ones may be used in 
each end of the boat. 

These are to be laid in lengthwise, fore and aft, in the 
boat, alongside of each other, and both together ought to fill 
the width of the boat. 

These must also be furnished with slings on each end, 

and 
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Btifl with tifi^o eyes on each sling, and these eyes so placed as 
to be about two inches above the horizontal diameter of the 
cask, one eye being on each side of the cask when the sling 
is put on. 

The seizing-rope, being now made fast to the ring in the 
stem, is to be passed through the eyes on the slings on one side 
uf the cask, then through the ring in the keel, and so back 
again through the eyes on tlie slings on the other side of the 
same cask, to the ring in the stem. The rope is theii conti- 
nued on till it has passed in the same manner on both sides 
of the adjoining cask, and the last turn is to be made directly 
from ringbolt to ringbolt, passing over and above the sur- 
rounding rope, which will thereby be brought down in the 
middle betwixt the two casks, and made closely to compress 
them on each side. 

The same process is to be followed as to the casks aft, 
where the dimensions of the boat will admit of it, and where 
otherwise one large cask athwart ahip may be used, as in 
the plate, fig. 5. It was in this manner that the experiment 
at Leith, hereafter to be detailed, was made, and hH the 
cork that was used on that occasion was about one hundred 
weight put sTito the narrow part of the boat aft, in order to 
raise a common porter cask placed above it to a convenient 
height. The preparation of the cork bundles in this case 
will differ somewhat in their shape from those in the former 
plan, but as thffc purpose of them is the same, namely, to 
fill up the vacant spaces betwixt the cask and the bout, a 
particular description of them seems quite iinnecessary : 
only it may be observed, that as the diameters of the casks 
forward are considerably less than tliat in the former plan, 
so much of the cork ought to be placed underneath, as may 
serv^ to raise the upper side of the casks about four inches 
above the gunwales, it being evident, tluit the higher they 
can be raised with sufficient security, the more effectually all 
possibility of overturning wiP be prevented. 

The same quantity of ballast is to be used in this case as 
in the former, and is to be applied in the same manner. 

With respect to boats of small vessels, a single cask for- Boats of ‘‘mail 
ward and another aft, without any cork, will be sufficient, 

Each cask to be about the size of a hogshead, and to be 
. set 
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A third plan 

suggested. 


Casks alone. 


set on end, or leaning obliquely towards the rings in the 
stem and stern, to which they are to be secured, and at the 
same time to two other rings placed in the keel, proper for 
that purpose: these casks, from iheir position and power, 
would effectually prevent sinking or upsetting: and as the 
crews of such vessels are few in number, their boats might 
support them safely through any breach into shallow water. 

The foregoing plans are founded upon unquestionable 
principles, and constructed according to a regular method. 
They keep in view the difficulties to be encountered, and 
provide against them by making a few necessary prepara- 
tions in due time. Were this attended to, all the confusion 
and embarrassment wliich arise from sudden alarm, and 
the distress that must attend a total want of suitable means, 
would be prevented, and an eru'ouraglng prospect of safety 
held out even in the most perilous situations. 

The want of timely forecast, and the neglect of means 
that were in our power, never fail to occasion the bitterest 
self-reproach, and the most painful vexation, whenever we 
are overtaken by misfortunes, which a little prudence might 
have prevented. 

Having however but too muck reason to apprehend, that 
such prudential provisions as have been stated will still be 
neglected, in spite of every suggestion and consideration 
that can be urged, I shall now propose a tliird plan. 
Though inferior to the former, as a ship with jury masts, torn 
sails, and a temporary rudder, is to one in perfect good con- 
dition; yet, considering that this inferior plan, like the dis- 
abled ship, may gain what was despaired of, and save what 
was given up for lost, I proceed to state it: 

This plan will consist in the application of casks onl}'. 
These, if stowed closely and so as to fill up as well as pos- 
sible one third part of the boat forward, and one third aft, 
would effectually prevent the boat from sinking or over- 
setting. 

Upon this plan, in order the better to secure and com- 
bine the casks, the end of a sail should be in the first place 
thrown into the bottom of the boat, and the casks being 
stowed upon it, the other end of the sail should then be dou- 
bled over all : the seizings are then to be made through 

holts 
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holes struck any where through the bottom and sides, wher- 
ever the passing of a rope may be found necessary, or of any 
use for confining the casks. 

The constant and general idea, that the utility of every Holes in tha 
boat depends upon the tightness of her bottom, and her 
coinpletely resisting the admission of water, opposes itself tageous. 
strongly and almost irresistibly to the directly opposite 
idea, that water freely admitted could do no injury; iniy, so 
strong is the received opinion, that it may be very difficult 
to persuade some, that large openings in the bottom would 
prove a real advantage ; it is however undoubtedly true, that 
in the present plan this would really be the case. 

It is therefore very material to observe, that neither the 
number nor the size of the holes struck through is of any 
consequence, as to the water in the boat ; on the contrary, 
they would be so far from being detrimental, that, to a cer- 
tain extent, they would be of advantage, as they would serve 
to discharge, in proportion to the buo}ancy contained, what- 
evti' top-water might be withiiiside, above the level without, 
and which the boat would otherwise retain as a load and dead 
weight, if she were every where perfectly tight : whereas, in 
proportion a:* the buoyant power operated in raising her, the 
top-water would instantly subside through the holes in the 
bottom, and thereby render her more lively, and to swim 
higher out of the water. 

From not attending sufficiently to the fact now stated, it 
has probably happened, that the plan we are at present de- 
scribing has never been attempted; but whoever will take 
the trouble to consider the matter a little may soon be con- 
vinced, that they may, without scruple or hesitation^ make as 
many holes, and of whatever size, as they may judge neces- 
sary for passing ropes, wherever they can serve for effectu- 
ally securing the casks in their places. 

The only point chiefly to he attended to is never to attach The fasieninji 
ropes to any tender part of tlu boat, such as the gunwales or rong^ 

thwarts, but to such parts as possess the greatest strength, esi paitB. 
and in which entire confidence may be placed. 

As the largest boats have strong timbers, this plan might 
probably succeed best if applied to launches and long-boats. 

Small anchors that have iron stocks, and which could be 

laid 
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laid ill this battom of the boat, would serve for ballast^ 
tliough probably ballast in large boats would not be very 
necessary. 

The holes to be struck through may be pierced with a 
niiirling-spike and mallet betwixt the timbers. 

The power and effect of empty casks is well known, the 
application of them being a common expedient, used almost 
every day for the purpose of floating stranded or bilged ves- 
sels of great burden. How easy then it must be, by the 
tame means, to render a boat buoyant to any degree that 
could be wished, may be abundantly evident to every per- 
son not obstinately blind to undeniable fact. 

The thing is so self-evident as to require no proof, that, if 
both ends^of the boat be tolerably filled with empty casks, 
ilie will not only thereby be secured against upsetting. or 
sinking, but will be rendered extremely buoyant, provided 
the casks be effe6lually secured in their places; and in full 
proof of this fact, the experiment hereafter to be narrated 
was made almost entirely with empty casks. 

The inventor having little hope that the far better and 
more eligible plan by timely preparation will be adopted, is 
the more solicitous to gain attention to this third mode, by 
means of casks only, because necessity, which is often the 
mother of persuasion as well as of invention, may compel the 
unfortunate mariner to have recourse to it. 

Seamen being above all others expert the use of ropes, 
and expeditious in making secure seizings, which is the 
great and only thing wanted, the inventor begs leave confi- 
dently to affirm, that whenever it shall be tried it will be 
found perfectly safe and successful. 

Let therefore r.o scruple or hesitation be made in sti iking 
holes through the boat, any where, and of any number or 
size that may be found necessary for passing ropes fdr the 
effectual confinement of the casks. This plan will apply not 
to one boat only^ but to every boat in the ship^ provided there 
be a sufficiency of casks on board. 

if then the two great points upon which 1 set out, 
namely, the powerful buoyancy of casks, and the pQCuliar 
expertness of seamen in every operation where ropes are to 
be used| be duly considered, they will sufficiently vindicate 

and 
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atid verify all that 1 have stated ; tod unless the one or the 
other, or both, (that is, the power of casks, and ezpertness 
of seamen) can be shown to be false assumptions, the con* 
elusions which 1 have drawn can neither be denied nor re* 
sisted. 

Observations and Remarks relative to the foregoing 
Plans. 

1.— -From the detail in the description it may be alleged, Observations, 
thai the situation would not admit of to much time as the Time, 
preparation would require. 

It is granted, that in some cases this might be true, if 
nothing had been done before-hand; but surely su^h neglect 
ought by no means to be imputed as any defect in the plan, 
but ought to be ascribed to its true cause, the remissness of 
those who would give themselves no trouble to avail them* 
selves of it. 

Slings fitted to the casks, two additional ring bolts, two 
auger bores, and the requisite quantity of cork, are all 
things so trivial and so easy to be provided, that to be with* 
ou' them roust appear an unpardonable neglect; and, if 
these were in readiness, the short space of ten minutes would 
be quite sufRcient for laying them in their places, and se* 
curing them. 

It is evident to demonstration, or it might be easily proved 
by experiment, with respect to the first two methods stated, 
and where the necessary provisions had been made, that the 
whole could be executed in ten minutes, and therefore any 
objection in point of time can have no plug?. 

3-— When there is a prospect of the ship holding toge- v * 

ther tor some time, the boat may be kept in readiness and be served on 

in reserve, or may be served on shore by a rope, and hauled shore by a rope 
^ • A and hauled off 

off again, as often as occasion may require; and if to be again. 

hauled off, it might be a necessary precaution to pass a rope 
round her lengthways to assist the ring bolt in the how, and 
in every case the attachment and connection of the boat 
with the vessel ought to be well secured till the moment she 
js to be cast off for the shore. 

Vqi.. XXIX— June, 181 K H S.—It 
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May b'* got 3. — It Is of HO conscquence in wliat manner tins boat Is 

any into the water, whether after-end or side, by means 

of handspikes or otherwise, as no water can hnrt her, 
though it might be more desirable, if it could be done 
without filling her in midships, as in that case she might 
be conducted through very heavy seas without hlliug at all. 
or. receiving more water than might be easily baled out, 
Nomaturbow 4. — It is material to remark, as it may not generally be 

attended to, that the plan always supposes the midships to 
be full of water; but that the requisite buoyancy of the 
boat is not injured by that circumstance, nor will the addi- 
tion of peopit', in so far as* they are immersed in the water, 
prove any additional burden; thi*, will be perfectly clear to 
all who updfTstand this part of‘the subject, however impro- 
bable it may appear to otliers, and the remark serves to 
show, that it would be a good rule, in such circnnistances, 
•for the men to keep themselves immersed in the water in 
midships as far as possible. 

The idea of placing men in the midships of the boat, 
while at the same time it was full of water, would probably 
startle a landsiuian not a little; such therefore may be told, 
that every lifeboat is supposed full of water, and that to 
imagine there could be any man in one with a dry tliread 
about him would argue a total ignorance of the matter. 


5 . — It is to be kept in mind, that the danger is always 
supposed to he extreme, and that the present plan affords 
the only possible chance of saving life; IhereforL* whatever 
hardship or difHculty there may be in putting it in execu- 
tion is entirely out of the question: any other view of the 
subject is altog<;ther foreign to the piirpoie. 
t ..sks supt'rior t). — If any are of opinion, that cork ought alone to be 
*• cork. used for buoyancy, there can be no doubt of its answering 

the purpose perfectly; at the same time the author is of 
opinion, that a combination of coik and casks would be 
found more convenient, and in some respects preferable. 

Water casks would always be at hand, and, to save the 
expense of cork, might on that account be preferred by 
some; but* independent of this consideration, casks are by 
more tlian one half lighter than their bulk of cork, and 

thereby 
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thereby more than a double advantage in favour of buoyancy 
is gained by using them. 

There is but one objection to the use of casks, and that 
is, that they may be stove in ; bat if the great strength 
which they possess from their construction be considered, 
and at the same time that they are strongly defended by the 
boat, this objection must appear of no moment at all. 

7. -— Kvery boat, pre[)ared as has been stated, is fit to carry Proportion of 
men e^ual in weight to something more than one third of 

the boat’s whole burden, and one of eighteen feet in length 

curry from fourteen to sixteen people, and have suffi- 

rie.it room for woiking a pair of oars, which ought by all Oars, if ariy, 

^ ^ should be short, 

means to be short ones. 

Tne disadvantage of working long oars upon a low guii- 
’■‘vale, and in a hrgh running sea, is too obvious to need any 
thing mor-j than to be just meutioiied. 

8. — Vs all depends upon t}»e points of fixture, too much TIk- fixing 
attention cannot be paul to their sufticiency, and though 

th^.ie staud ni the plan are judged to be perh etly adequate 
to the puipu'.e, yet any person, wishing for more, add 

them at picasure, by rings* of rope in the stem and sterri- 
pf^sts, as 111 the Greenland bouts; by more lings in the 
keel ; or, ‘.u addition to the seizing ropes, a ntltingof small 
rope may be made to cover the whole foreword, and another 
such muy be ap[)lied iii the same niaiuier aft, and by' these 
mean.-; every pos&ible security that can be desired may be 
obtained. 

9. — It is material to observe, that no dependence ought The thwarts A 

to be placed on seizings connected with the thwarts or 

, , . , - , . . „ sale tor this, 

gunwales, unless it were only as aids to the points of mam 

dependence. The gunwales, more tl.Jn any other part 

of tlie boat, are liable to damage, and may very possibly 

be injured in hoisting out, or before getting clear of the 

vessel. 

The two auger bores in the keel arc infallible holds; The auger 
easy access may be hud to tliem while the boat is on deck, 

i ^ SWUfS. 

and a rope may be passed tlirough them in a rnoinent. 

This seizing, beside the seciiril(|f it affords for confining 
the buoyancy, adds coiisiderably to the strength of the boat, 

11 S and 
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and therefore ought to be preferred to any other mode of 
fixture. 

10..^No rule can be laid doa*n that will fit all boats, as 
to the precise quantity of cork, or size of casks, their shape 
and dimensions being so various; but from the general rule 
that has been stated, and the purpose to be served, every 
man may easily adjust his apparatus to his boat, or make 
' such little alterations in the boat as may be found convenient 
or necessary. 

A sail adtan- 1 1« — No sail can hurt this boat, as it is supposed she has 

tageous, QYiXy to go right before the wind, and therefore a sail may 
be used with very great advantage. This would render 
oars uniiecefasarv, and would be infinitely preferable. It is 
almost needless to add, that the boat could be steered in 
midships, 

P’s.i.Waniagos *2. — The great benefit derived from the common life- 

ofihe common boats is well known, and universally acknowledged; but 
lifeboat. being adequate to the calamity they 

are intended to remedy. Their number comparatively is 
very few, and the sphere of' their operations extremely li- 
mited. In darkness by night, and in thick snow by day, 
when their aid is most wanted, they are of no avail. Storms 
may blow, and sometimes have blown so bard as to defeat 
their utmost exertions ; and even in the most favourable 
rases, they require a considerabJe time before they can reach 
the wreck ; in the mean time the vessel may be dashed to 
pieces, and all hands lost. ^ 

Superiority- of Preeminent advantage of the shipboat in these 

the present, and several other respects is very conspicuous. This boat 
is wherever the ship is, and recourse may immediately be 
had to her; is of equal utility by night as by day, and ill 
the thickest as well as in the clearest weather ; and while 
the lifeboat, with extreme slow progress, must be iinp.»lled 
against wind and sea by a force superior to both, the shii.)- 
boat has only to drift with ease before the storm. 

The principle 13.— As it may serve to gain confidence with those who 

the same in not otherwise qualified to judge of the plan, it may be 
observed, that the shipboat is prepared upon the very same 
principles as the hfeboat^nd that these principles are ap- 
plied to ffn aler advantage in the former than in the latter. 

The 
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The quantity of buoyancy in the shipboat, being consider- 
ably more in proportion to her size, and being carried to a 
greater height, gives more security against oversetting; and 
if to these advantages there be added the far greater one of 
having only to drift before wind and sea, no shadow of 
doubt remains of the success of the shipboat over that of 
the other. 

Lastly. — This plan carries with it the very strong recom- The plan ad 
inendaiion of private interest as well as of public utility, p^viaeimerc^ 

Suppose u ship to be riding in an open bay or roadbtead, 
a storm comes on, and, if in winter, a long dark night is soork 
to follow. In this situation the mariners, being extremely 
doubtful whether the vessel could hold it out over the night, 
and territied at the awful prospect of being thrown, as it 
were, blindfold into the most perilous of all situations, the 
detenninalion would most undoubtedly be to cut and let the 
ship run on shore while there was light, us giving the only 
chance for saving life. 

Ttie same determination may be taken in hopes of escap- 
ing by favour of a falling tide, and in bi-tli cases lives, ship, 
and cargo may be all lost, as has certainly very frequently 
In'f'peued. Whereas could safety be ultimately relied upon a«? it would cn* 
from the boat, the ship would be allowed to ride so long 

III 1 j 1 1 1 I j • 1 • **y ^ 

aiu tiers and cables could hold her ; and in the mean time m danger, 
the storm might abate, the wind m.ght shift, or her tackiing 
might prove suffideut to ride out the storm, and thus lives, 
ship and cargo would all be sale. 

In every situation the prospect of safety by means of 
the boat would prevent every piecipitute measure; aud en- 
courage men to make those cxertioiih for saving ship and 
cargo, which are not to be expected from men despairing of 
life. 

In the foregoing plans there is nothing tliat can be reek- L ••ini])le. Sc 
oned complex, nothing that requireh nice iudjurt nent, or of 
doubtful and precarious effe^ t. They are nnqr.estionable 
in principle, simple and easy in execution, and absolute in 
security ; and If the necessary previous ureparation, which 
is very little, has been made, they will be found as < xpedi- 
tiouB as any emergency can require. Tlicy have been 
proved by experiment as far as circumstances would per- 

mit. 
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mit, and have received the unqualified approbation of 
naval men of the greatest experience, and of the first rev 
8 pec lability. 

These are the solid giounds upon which they are offered 
to the public in general, and most earnestly pressed upon 
the attention of seamen in particular. 

The plan havini* been commrnunieated to hundreds of 
seafaiing men, they have always given it tin ir rt ady and 
entire approbation; iunre it is hoped, that every seaman 
from his own k{iovvled^;e and experience, without any doubt 
whatever, will, upon coubideriug the subject, be folly con- 
vinced in his own mind, that the scheme is ptrfc'i'v prac- 
ticable, and if adf>pted, wcuM be attended with the l..ip[)iest 
effect. 

Substitutes arid Expedients which may be found useful. 

1,-^if so much cork was made up in canvas as would 
serve to go quite round the boat witlioutside, and leaeh from 
the top of the gunwales to about fdteen inches downward, 
and of one foot in thickness: tin* same might be attached 
to the boat, and w'ould render her extrcnielv buoyant. This, 
together with ballast, and a small (piantity of cork within^ 
side, would produce a perfict lilcboat, iqion almost tlie very 
same plan as tjie present lifidmats. 

The cork might be made up in so many separate parcels, 
(netted in small rope,) as was found convenient to be at- 
tached to a strong rope going round the gmiwale, and to 
another such whieh ougb.t exat My to fit the girth of the boat 
where the cork reached to below. 

As the cork would only press upwards, and always against 
the bottom and sides of the boat, it is evident, that, if the 
lower rope fitted tightly, the coik would keep its place; and 
in order to secure that point a few turns of rope parsing 
from the lower edge on the one side over the keel to the 
lower edge on the other side would fix it conrtpletely. A 
very few seizings attached to the gunwale rope passing from 
the one side to the other would be quite sufficient. 

The separate parcels must be furnished with loops or 
ends for attaching them to the main ropes, and to one ano- 
ther. 


9.—- Several 
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2,— -Several ringbolts might be put into the keel within- 
aide, and ropes, single, double, or treble, might be passed 
through these rings before laying in the buoyant materiiila, 
and then the^e ropes might be brought round the whole 
contents and made fast. 

3..— .ft frequently happens that seamen, after they have 
gained the shore, find they have* only escaped one death to 
perish by another more miserable. 

Drenched in water, chilled to the heart vnth cold, worn 
out wiili fatigue, and exposed to all the severity of inch*- 
ment weather, without shelter or succour, it is iiiipossihle 
but that the remains of life must soon be extinguished. 

In this situation, and it i.s far from he rg nnronimon, dry 
clothing would he as precious as life itself, and it might be 
had hy the following expedient: — 

I^et a leathern bag he made for containing some shirts, a 
waistcoat or two, and two pair of drawers, all of flannel. 

Let this bag be made of a length and size convenient for 
the purpose, and for tying round under the arm-pits, 

'I'his would serve the purpose of a cork-jacket in the 
water, a id prove a second time as life from the dead, hy af- otVcJik 
fording dry and warm clothing upon gaining the shore. jarket. 

By this expedient every man may be made a swim- 
mer, and sometimes one man by sraimming has been the 
means of saving tlie whole ship’s company. 

It may be proper to observe, that the larger part of the 
bag should be placed high upon the breast, and the other or 
back part no higher than tlie armpits, ns in the act of swim- 
ming the back part of the shoulders is little more than just 
covered with the water- 

The bag must be perfectly water-tight, and only ntode- 
raiely filled; both ends of it may be left "open to be closed 
witb a tight seizing of small line. 

The expense of tliis preparation would hardly be five 
shillings. 

4. — If it were intended on'y for swimming, a neat and 
commodious preparation might be made with eork covered 
with thill leather*, to be applied in the manner which has 
just been described. 

• 1 conceive flannel would be preferable. It would be less cold, and 
juot so much affected by soaking iu wau-r. o. 

It 
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It might be fitted on with clothes or without in half s 
minute, and made by a knot or clasp on the breast ; 
three pounds of good cork would be sufficient to support any 
man, and the expense no more than in the former case. 

Ajiother expedient bids fair for obtaining a speedy 
comniunication betwixt the ship and the shore, by means of 
a kite. 

It is the property of this machine, to ascend in propor- 
tion as the cofd is spared off. 

To manage this, and to bring the line within reach on 
shore, let a piece of light wood, about the size of a small 
handspike, be attached to the line, about twelve fathoms 
from the kite; the line to be fixed to the foiepari of the 
stick, and so as to pull only there, and then being slackly 
laid along the stick, made fast to the other end : by this 
means the kite would be preven'e*) from rising higher, and 
would, at the same time bring the line to the shore from the 
Bhip, and by this small line a rope might be hauled from 
the ship by any spectator ou the shore. 

A si‘k handkerchief, and a piece of wooden hoop, might 
soon furnish a kite. 

6.— Sometimes people are seen to perish, where those on 
shore, and those on the wreck, are almost within grasp of 
each other. 

In thi«5 case, if there happened to be a mast standing, a 
common ensign made fast to a stick, just strong enough to 
keep it spread, md quickly spared ofi‘ frotii the mast head, 
would probably reach the shore without touching the water, 
or at least drift on shore with a small line attached to it. 

No experiments having been made upon these substitutes 
and expedients^ they are barely mentioned, as things that 
might possibly tflicceed, and are thrown out as hints for 
others to improve upon, after much consideration op my 
part. 

After this follow testimonies of approbation, from which 
it appears, that a boat prepared according to Mr. Brem- 
ner’s plan, when overset by ropes applied for the purpose, 
righted herself immediately when these ropes were renioved. 
The plan was not copied from that of the lifeboat, as it was 

communicated 
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communicBted to Lord Melvifle, when Treasurer of the 
Navy, in 179:2: whether the lifeboat were borrowed from it 
is more questionable. 

Mr. Breniner also takes this opportunity of asserting his and of lockiu 
claim to the invention of applying locks to cannon, which he 
communicated to the late Sir Charles Douglas so long ago 
us the year 1768. 


HI. 

On the Scale of the Barometer^ and the Construction of an 
jlirpvmp for procuring a perfect Vacuum, In a Letter 
from a Correspondent. 

To Mr. NICHOLSON. 

SIR, 

II FEEL much obliged by the insertion of my paper on 
the Airpiimp, in your very valiiaidc Journal. Should the 
fblluwing hint, resperling the construction of the barometer, 

(which is iic least new to myself,) a)>peai to be worthy theat- 
teiitioii of your readers, it is much at your service, 

lu Mr. ILltoii’s Meteorological Observations, page 7 , Observationso: 
where he is speaking of the barometer, I tind the following tbescaki ofihe 
remark: “The scale in strictness ought not to be 
“ inches, but sometliiug less, owing (othe rising and falling 
“ of the suifuce of the reservoir. If the tube have a buib^ 

“ then the area of tlie surface at the top of the column, <li- 
“ vided by the sum of the areas of the top and reservoir, 
will give the part to be deducted; but if tiie tube be 
straight, then the whole area of the reservoir, lessened by 
the area of the glass annulus, made by k horizontal sec* 

“ lion of the t reeled tube, must be used as the denorni- 
“ nutor of the fraction ; hence, if the fraction be then 
“ the scale of 3 inches must be diminished by Imlf.i tenth.'* 

At page 9 the following observation occurs. “ With re- 
“ sped to the barometers at Kendal and Keswick, they 
“ were both clear of air and moisture, and exhibited the 
“ eledtric light in the dark. The-scales were both full 
inches^ and therefore the variations were soiiiewhat greater 

“than 
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“ than the observations denote them. About yV should 
“ have been allowed upon them.” Not to mention the dif- 
ficulty of obtaining the exact arcus of the top of the column^ 
and of the bulb, the latter of which is continually varying 
on account of its spherical form*, it appears from Mr. DaU 
Ion's second observation, that philosophers do not always 
make the necessary corrections, evci^ when they have suf- 
ficient data to do so. 

The barometer which I generally make use of has a f-cale 
affixed to the bulb, as xvell as one at the top of the coluirin. 
These scales are both divided into equal portions of an inch : 
in making an observation, therefore, with this barometer, I 
have notliiiig to do, but to take the height of the mercury 
in the column, and of that also in the bulb*, and by sub- 
tracting the latter from the fonn»*r, the true altitiule is im- 
mediately obtained. In the annexed figure, }>1. IV, fig. 1, 
1 have given a sketch qf an improved construttion of a ba- 
rometer, upon tlie same principle. 

This barometer consists of a tube, bent into the form of a 
siphon, and hermetically sealed at the largest end, which 
roust exceed 31 inches. The other end is open, and 4 or 
finches will be a sufficient length for it. If both the legs of 
the siphon be of equal size, it is evident, that, when the 
mercury rises one inch in the largest leg, it will fall one 
inch in the shortest; and vice versa. The scale is to be .31 
inches in length, and graduated in the usual manner at 
the top; but it must be movable, so as to slide freely, 
upwards and downwards, in a groove, which is to be set in 
the frame of the instrument. When we wish to take an 
observation, we have only to fix tlie bottom of the scale 
in the same horizontal line witli tiie surface of the mercury 
in the open tube; and the height of the column may he in- 
stantly noted, as with the common barometer ; only in this 
case, no correction will be necessary for the vising or falling 
of the surfiice of the reservoir. An index should be affixed 
to the lower extremity of the scale, to facilitate the adjust- 
ment of it to the height of the mercury; and another 
movable index, with a vernier scale, may be added to the 

♦ Boili tlu' scales -ire graduated from the same point. 

top, 
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top. When the mercury r ses 1 inch in the common baro» 
meter t .\ ill rise only f^iin.inchiii this, on account of the de- 
pression in the other end, wlr.ch will also be e^al to -J an 
inch: it is however evident, that this diminution of ran^e 
cannot at all afreet th* s-ers'bility of the instrument ; as it 
will be inerease<i in an ecjnal degree, in the opposite tube, 
llr.t H i-^ b\ no means necessary, that the legs of the siphon 
should be of ecpial diameter; alfhousb I have supposed 
tluun \t' bt‘ so, in the ji ’t'sent instance, in order to make the 
acti('n of the sliding inort appaient. The seale may 

be ;>fliv;ed to any eommon barometer, having either a bulb, 
or an open rese iwir; as will be evident, by inspecting the 
figure. 

The note which is added to iny paper on the airpump Airpump. 
h pfi'bvlly just, 1 had however purposely avoided mak- 
ing u-?e of the expression a “perfect rnvtmm'' ; and sub- 
stituted that of exhausiiou^ in the room of it meaning, that 
provided ihe oonstruction of the pump were perlect, there 
woidd be no Umlt to tlic cxhaublion it was capable of pro- 
ducing, i. t'nat as long as any air lemainedin tlie receiver, 
a poitioii of it might still be exp lied, by continuing the 
action of tin pump; and although, strictly speaking, this is 
not producing a pt’7/cc/ exhaustion, yet it may be carried 
on in hifinilnm*. 1 was so well convinced of the impossibi- 
lity of obtaining a perfect vacuum, by this, or any other 
pump, that it w;is my intention to have added a few words 
on this subject, and on the only raeans, by^ whicli, 1 con- 
ceive, it may be procured. The vacuum of the baro- TDurelljan v»- 
meter cannot be considered as perfect, even when air and 
moisture are entirely excluded ; on account of the atmos- 
phere, formed by the evaporation of the mercury itself, as 
was ascertained by Lavoisier, (Kerr’s trans). p. 5<), Ed. 3,) 
and also by Dr. l^riesiley. (See his Experiments Vol. 5, 

• Let us suppose the capacity of the barrel to be greater than that of 
the receiver. By the first stroke the piston, a quantity of air greater 
than the half will be taken away ; by the second stioke, more than half 
of the remainder will be removed, and soon ; in this cas"*, ihcn, it is evi- 
dent, if the action of tlie pump be continued, there will at last re- 
main a qu'iniity ie-s than any that can be assigned. This is approaching 
^ery near to perfcctioi^. 


p. 9250 
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p. ^2^5.) It may not be amiss to observe here, that it seenif 
necessary, that a correction for this bhoiild be made, in 
taking obsefvations with the barometer ; as the mercurial 
atmosphere will react upon the surface of the top of the 
column, and prevent it from rising to the full height, to 
which it would otherwise attain. 

A-rpamp fof following means, a perfect vacvum^ I believe, 

• p. rfectva. may be obtained. Let A B (fig. 2) ne a tube of metal, 
ground so as to be perfectly cvlirulrical in the inside: let 
C C be the piston-rod ; and D the piston, which is solid ; and 
let cbeasmall metallic valve, opening outwards: also let tbe 
concave and convex surfaces of the barrel, and of the piston, 
.be ground accurately to each other. Let us imagine the 
piston to be at the top of the barrel, and that all the air is 
expelled by means of the vaUe a: if the piston be now 
forced downwards, the space above it will be a perfect va^ 
funm; at leabt with respect to air, and all evaporable 
fluids. The valve might be placed in the piston, as re- 
presented by the dotted lines at/>; and in this case the 
one at a would be unnecessary. The action of this pump 
might be rendered more secure, by closing the bottom of 
the biirrel, and inserting in it a metallic valve, opening out- 
wards; and by making the piston rod to move in a collar 
of leathers: the piston also and the bottom of the barrel 
might be ground to each other. By these means, there 
would be but little danger of any air forcing itself into the 
vacuum, which would be perfect above the piston, and 
ijDirhir?^ swme tiearly, if not quite, so below it. This .addition is sliown by 
«periineii:s the dotted lines. If the barrel were made of glass, we 
should then have it in our power, to observe the appearance 
of the electric fluid, in a perfect vacuum ; which, I believe, 
has never yet been the case. The bottom of the piston also 
might be formed of different metals, and exposed to the 
action of a burning glass, or of a galvanic battery. If 
any elastic fluid were generated by the process, it would 
be easy to collect and to ascei^ain its nature. Many other 
solid substances might be acted upon, by fixing them aci 
curately into the bottom of the piston, so as to form ;. part 
of 1 * ; and by using the same agents, as in the foimer case% 
The principle upon which this pump is constructed I 

consider 
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consider as perfect; its application is by no means so: it 
may nevertheless be a useful hint to those, who are en^ap^ed 
in very retiued experiments on tlic nature of the metals, &c. 

It would be less troublesome to construct, and perhaps more Anoint con- 
applicable to most purposes, if made after the 
plan. Let A B be a glass cylinder, D the piston, and E E pose, 
a plate of glass, large enough to cover the top of the barrel. 

When this instrurueiit is to be made use of, let tlie piston 
be forced upwards, so as to project about a line or less 
above the cylinder; let tlie glass plate E £ (which irrust be 
well ground to the top of the piston) be laid upon the pis- 
ton, xnd let it tl»en be drawn downwards; the plate will be 
kept in itb place, by the pressure of the atmosphere, (or 
other means may be made use of to keep it more secure) and 
the vacuum will be perfect, as in the former case, glass 

E E may be made of a piece of common ]>late glass, if truly 
ground; and the focus of the lens will easily be directed 
through it, so as to fall upon the bottom of the pistotu 

I am. Sir, 

Your obliged and constant reader, 

L. O. C, 


IV. 

Description of a Forcing House for Grapes; with O^Aver- 
vaiions on the best Method of constructing them for oth*^ 

Fruits, hy T. A. Knight, F. R. S. 

So much difference of opinion prevails among gardener? Con/Lrucii‘’?i 
respecting the proper forms of forcing bouses, that two are of fo-t inf 
rarely constructed quite alike, though intended for the 
same purposes; and every gardener is prepared to contend, 
that the form he prefers is the best, and to appeal to the 
test of successful experiment, in support of his opinion. 

And this he is generally enabled in some degree to do, 
because plants, when properly supplied wdth food, and 
water, and heat, will succeed in houses, the forms of which 
are vety defective ; and proper attention is not often peid 

• Tram, of the HoiiicuUural Soc. VoJ. 1, p ^^5. 

by 
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by the gardener, when his prejudices satisfy him, that his 
labours cannot be successful. It is, however, sufficiently 
evident, that, when the same fruit is to be ripened in the 
same cllinule and season of the year, one peculiar form must 
be superior to every othi r, and that in our climate, where 
sunshine and natural heat do not abound, that form, which 
H<linits the greatest quantity of light through the least 
breadth of glass, and which atfords the greatest regular heat 
with the lea^t expiMulitiire of fuel, must generally be the 
best : and if the truth of this position he admitted, it will be 
very easy to pro\e, that few of our ftn eing liouses are at pre- 
sent ever moderately well const ructed. 1 therefore think, 
that, if plans and descriptions of such forcing houses, as 
theory and practice combine to prove to have Ijeen properly 
constructed for the culture of every different species of 
fruit, were published by the Horticultural Society, much 
useful information might be conveyed to the practical gar- 
dener: and under ihese impressions I send the following 
description of a vinery, in which tlie most abundant crops 
of grapes have been perfectly ripened within less time, and 
with less expenditure of fuel, than I have witnessed in any 
other instance. 

It is well known that the sun operates most powerfully 
in the forcing house, when its rays fdl most perpendicularly 
on the root; because the quantity of light, that glances off 
without entering the house, is inversely propoitionate to the 
degree of obliquity, with which it strikes upon the surface 
of the gl'Ars; and it is therefore iinjiortant to every builder 
of a forcing house to know by what elevation of the roof, 
the greatest quantity of light can be made to pass through 
it. To ascertain this point, I have made many experiments, 
and the jesult of them has satished me that, in latitude 52, 
the best elevation is about that of 34 degrees: and relative 
to that elevation the position of the sun, in different parts 
of theyrar,willbenearlyasreprescnledinthe annexed sketch, 
pi. IV, tig. 4, which is taken from the vinery 1 have mentioned. 
About the middle of May^ the elevation of the sun will 
nearly correspond with that of the asterisk A, and in the be- 
ginning of June, and again early in July, it will be vertical 
at B, and at Midsummer it will at C be only six degrees 

from 



FORCING HOUSE FOR GRAPES.. 


Ill 


from being vertical. The asterisk D points out its position 
at the equinoxes, and E its position in inidwinier. 

Ill this building, which is forty feet long, and is heated 
by n single fire place, the flue goes entirely round without 
touching the walls; and in the front a space of two feet is 
left between the flue and tlie wall, in the middle of w hich ^ w 

-space the vines, which are trained to the roofs, aboiit eleven 
inches from the glass, are planted ; and as both the wall and 
flue are jdaced on aiches, the vines aie enabled to extend 
their roots in every direction, while, in the spring, their 
growih is greatly excited by the heat; which their roots, and 
stems receive fioiii the flue. Air is geiu'rally admitted at 
the ends onlvi where all the sashes are made to slivK*, to af- /'bntnrrf 
ford a free passag(‘ or air through the house, when necessary, 
to prevent the grapes beCi inii-ig mouldy in damp seasons. 

About four feet of the upper end of ev'ery .3d light of the 
roof is made to lift up, (being attached by hinges to the •^nd Tn liftm? 
wood-work on the top of the back-wall) to give air m the 
event of very liot and calm weather; for 1 prefer giving air 
by lifting up the lights, to letting them slide down, be- 
cause when the former method adopted, no additional 
shad is throw non the plants. 

The preceding plan is here particularly recommended for 
a vinery only; but 1 am confident, that, by sinking the 1 Pja'* t?' 
front wall below the level of the ground, and making a small ^ ^ 

change in the form of the bark-bed, the same elevation of 
roof may be made equally applicable to the pine stove, and 
that no upright front glass ought, in any case whatever, to 
be used ; for light can always lie more beneficially admitted 
by adding to the length of the roof, if that be properly e!e- ^ 

vated ; and much expense may be saved both in tlq; build- 
ing, aqd in fuel. For forcing the peach or nectarine, 1 

must, however, observe, that 1 think any house of the ure- * 

^ noi tiir. d III 

ceding dimensional wholly improper; and 1 purpose to sub- the peuhor 
mit a plan for the improved cnlture of those fruits to the 
Horticultural Society at a future opportunity. 

The vine often bleeds excessively when pruned in an im- 
, proper season, or when accidentally wounded, and I believe cion 

no mode of stopping the flow of the sap is at present known 
to gurdenef^. 1 therefore mention the following, wbuh I 

di -f uvt I cd 
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discovered many years a^o, and have always practised with 
success : if to 4 parts of scraped cheese be added one part of 
calcined oyster shells, or other pure calcareous earth, and 
this composition be pressed strongly into the pores of the 
wood, the sap will instantly cease to flow ; the largest branch 
may of course betaken off at any season with safety. 


V. 

On some of the Comhhmtiojis of Oximurtatic Cas and-f-r ^ 
and on the Chemical Relations of these Principles to j,. 
flammable Bodies ^ ^ - Mr kuev Davy, E ' LL^D* 

Sec.R. S. Prof fhru. /v. /. R. S. E* 

U Introduction^ 

T 

. , ]LN the iasi comminiicaiion which I had the honour of pre* 
jcui'jr.isa sim- senting to the Royal Socif I si'.jr*:d a number of tacts, 
pie substance, vvhich inclined me to believ#, that the body iiupv-f ^ier'y 
called in the modern u^^menelainie of chemistry oximnrl* 
atic acid gas Ihih not as yet l)e»»n decomposeci; but that it is 
a peculiar substance, elementary as far as our knowledge 
extends, and anaU>::;ous ui inuny (»f its properties to oxigen 
gas* 

My objects in prtbcnt iccune ‘tre to detail a number 
of experiments, w’ ich 1 have made tor the purpose of illus- 
trating more fully the nature, pioperties, and combinations 
of this substance, and its attractions for inflammable bo- 
dies, as compared with those of oxigen; and likewise to 
present some general views and conclusions concerning 
the chemical powers of different species of mattcr,,ADd the 
proportions in which they enter into union. 

I have been almost constantly employedT, since the last scs- 
mon of the society, upon these researches, yet this time has 
not been suflicient to enaVe me to approach to any thi^^ 

complete in the investigation. But on subjects, ieiportaiit 

• 

• PhU. Trans. for 18U,P. 1. 

both 
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both in their connexion with the higher departments of 
t*heinical philosophy, and with the oeconomical applications 
of chemistry, I trust that even these imperfect labours will 
not be wholly unacceptable* 

2. On the Combinations of Oximuriatic Gas and Oxigen with 
the Mttals from the fixed Alkalis* 

The intensity of the attraction of potassium for ox i mu- potassium in- 

riatic is shown bv its spontaneous inflammation in this 

. muriatic gas, 

substance, and by the vividness of the combustion. 1 sa- 
tisfied myself, by various minute experiments, that no wslter 
is separated in tliis operation, and that the proportions of 
the compound are such, that one grain of potassium absorbs 
about 1*1 cubical inch of oximuriatic gas at the mean and forms a 
temperature and pressure, and that they form a neutral 
compound, wlilch undergoes no change by fusion. 1 used, terabit by fa- 
in the experiments from which these conclusions are drawn, 
a tray <d‘ platina for receiving the potassium; the metal was 
headed in an exhausted vessel, to decompose any water ab- 
sorbed by the crust of potash, which forms upon the potas- 
sium during Its exposure to the atmosphere, and the gas 
was freed frcMii vapour by muriate of lime. Large masses 
of potassium cannot be made to inflame, without heat, iu 
oximuriatic gas. In all experiments in which 1 fused the 
potassium upon glass, the retorts broke iu pieces, in con- 
sequence of the violence of the combustion, and even in two 
instances when 1 used the tray of platina. If oximuriatic 
gas be used not freed from vapour, or if the potassium has 
been previously exposed to the air, a little moisture always 
separates during the process of combustion. When pure 
potassium, and pure oximuriatic gas are used, the result, as the sane as 
1 have stated, is a mere binary compound, the same as mu- 
riate of potash, that has undergone ignition. 

The combustion of potassium and sodium in oxigen gas fotasslum nipi 
is much less vivid than in oximuriatic gas. From tnis sodium burn 
phenomenon, and from some others, I was inclined to be- 
lieve, that the attraction of these metals for oxigen is feebler, oxunuriatia 
than t^fieir attraction for oximuriatic gas. 1 made several 
experiments, which proved that this is the fact ; but before I 
enter upon a detail of them, it will be necessary to discuss 
VoL. XXIX.— -Jung, ItiXi. 1 mere 
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more fully, than t have yet attempted, the natu re of the 
combinations of potassium and sodium with oxigen, and of 
potash and soda with water* 

When this IS j jjaye stated in the last Bakerian Lecture, that potassium 
na^^h^notal sodium, when burnt in oxigen gas, produce potash and 
oxiJed. soda in a state of extreme dryness, and very difficult of 
fusion. In the expeiiments from which these conclusions 
are drawn, as 1 mentioned, 1 used trays of platina, and 
finding tliat this metal was oxidated in the operation, I 
heated the retort strongly, to expel any oxigen the platina 
might have absorbed, and, except in cases when this precau- 
tion was taken, I found the absorption of oxigen much 
greater tlian could be accounUtl ibr by the pruductiuii of 
Pnfa,, mm and the alkalis. In all cases in wliifli 1 burnt potassium or 

sodmm burned godiuni iii common air, applying only a gentle heat, I found 
ill common , * * ■ i i- -i i 

ajrprodtioo that llie first products were substances extremely iusible, 

brown, fusible jmd of a reddish brown colour, which copiously effervesced 
in water, and which became dry alkali, by being strongly 
heated upon platina in the air; phenomena, wiiich, at an 
early period of the inquiry, induced me to suppose that they 
were , protoxides of potassium and sodium. Finding, in 
subsequent experiments, however, that they deflagrated 
with iron filings, and rapidly oxidated platina and silver, 1 
suspended my opinion on the subject, intending to inves- 
tigate their nature more fully. 

which are ’)cr- Since that time, these oxides, as 1 find by a notice in the 
•xiiies. Moniteur for Julyfitb, 1810, have occupied tlie attention of 

Messrs. Gay-T^ussac and Tlienard ; and these able chemists 
have discovered, that they are peroxides of potassium and 
aodiuui, the one containing, according to them, three tiroes 
as much oxigen as potasli, and the other 1*5 Limes as much 
as soda. < 

When they I have been able to confirm in a general way these inter- 
arc formed oil eating results, though I have not found any means of as- 
meulhc s.ub- ? . f , . „ . 

stances these certaining accurately the quantity ot oxigen contained in 

^;;4hese new oxides. When they are formed upon metallic 
substances, there is always a considerable oxidation of the 
metal, even though platina be employed. I have used a 
platina tray lined with muriate of potash, that had been 
fused; but in this case, though 1 am inclined to believe 

that 


whir h are i)cr' 
•xiiles. 
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that some alkali was formed at the same time with the per- 
oxides, yet 1 obtained an absorption of 2*6 cubical inches, 
in a case when 2 grains of potassium were employed, and 
of 1*6'3 cubical inches, in a case when a grain of sodium was 
used, but 111 this last instance the edge of the platina tr^iy 
had been acted upon by the metal, and was oxidated*. The 
mercury in the barometer in these experiments stood at 
30*12 inches, and that in the thermometer at 62 *" Fahren- 
heit. 

When these peroxides were formed upon muriate of Their pr^per- 
p(«tash, the colour of that from potassium was of a bright 
orange; that from sodium of a darker orange tint. They 
gave off oxigen, as Messrs. Gay-Lussac and Thenard 
state, by the action of water or acids. They were con- 
verted into alkali, as the French chemists have stated, by 
being heated with any metallic or inflammable matter. 

Ihey thickened fixed oils, forming a compound, that did 
not redden paper tinged with turmeric, without the addition 
of water. 

When potassium is brought Into contact with fused Action of pe 
nitre, in tubes of pure glass, there is a slight scintillation 
only, and I’le nitre becomes of a red brown colour. In this 
operation, n trogen is prorlneed, and the oxide of potassium 
formed. I thought that by ascertaining the quantity of 
nitrogen evolved by the action of a given weight of potas- 
sium, and comparing this with the quantity of oxigen dis- 
engaged from the oxide by water, 1 might be able to deter- 
mine its composition accurately. A grain of potassium 
acting in this way, 1 found, produced only 0*l6 of nitro- 
gen ; and the red oxide, by its action upon water, pro- 
duced less than half a cubical inch of oxigen, so that it is 
probable, that potash as well as its peroxide is formed in the 
operation. 

Sodium, when brought into contact with fused nitre, Action 

* Messrs. Gay-Lussac and Tlieudrd have stated in the paper above re- 
forred to, that common potash and barytes absorb oxigen when heated. ryt»'s absorb 
It would seem, that the action of the fixed alkalis and of barytes on pla- oxigen when 
tina depends on the production of the peroxides. 1 have little doubt, 
but that these ingenious gentlemen will have anticipated this observation, 
in the detailed of their experiments. 

Is 
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dium on fused produced a violent deflagration. Id two experiments in 
which I used a grain of the metal, the tube broke with the 
violence of the explosion. 1 succeeded in obtaining the 
solid results of the deflagration of a grain of sodium ; but 
it appeared, that no peroxide bad formed, for the mass gave 
no oxigeii by the action of water. 

Potassium When potassium is burnt in a retort of pure glass, the 

itm ol result is partly potash and partly peroxide, and by a long 

glat>s^ cotitinued red heat the peroxide is entirely decomposed, 

and in one of \ grain of potassium was gently heated in a email green 
containing ox- retort containing oxigen ; it burnt slowly, and with a 
igen. feeble flame; a quantity of oxigen was absorbed equal to 

0*9 of a cubical inch; by heating the letovt to dull rcfrlness, 
oxigen was expelled equal to 0*38 of a cubical inch; the 
mercury in the thermometer in this cxpei Inieut s^ood at ()3* 
Fahrenljcit, and tiuit in the barometer at 30*1 inches. 

Klertrical dt!- In expel intents on the electrical decompo.'^ition of potash 
potaih^lad" soda, when the Voltaic battery employed contains frotu 

soda. 500 to 1000 series in full action; the metals burn at the 

moment of their production, and form the peroxides; and it 
is probable, from th<‘ observations of Mr. Ritter, that these 
bodies may be produced likewise in Voltaic operations on 
potash, at the positive surface. 

Supposed prot. In my early experiments on potassium and sodium, I re- 
oxides. garded the fusible substances appearing at the negative sur- 
face, in the Voltaic circuit, as well as those produced by the 
exposure of the metals to heat and air, as protoxides, and as 
similar to the results obtained by heating the metals in con- 
tact with small quantities of alkali* 

1 have repeated these lust operations, in which 1 con- 
ceived that protoxides were formed. 

Potassium and sodium, when heated in glass tubes in 
contact with about half of their weight of potash and soda, 
that h'*ve been ignited, become first of a bright azure, then 
produce a considerable quantity of hidrogen, and at last 
form a gray coherent mass, not fusible at a dull red heat, 
and which gives hidrogen by the action of water. 

Whether these are true protoxides, or merely mixtii,re8 of 
thealkaline metals with the alkalis, or with the alkalis and 

* reduced 
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reduced silex from the glass, I shall not at present attempt 
to decide. 

Potassium I find heated in a similar manner with fused 
potash, ill a tub? of platina, gives, after having been ignited, • 
a dark ma-js tliat effervesces with water; but even in this 
case, it may be said, that the alloy of platina and potassium 
interferes, and that the substance is not a protoxide, but 
merely dry alkali mixed with this alloy. 

As the pure alkalis were unknown, till the discovery of 
potassium and sodium*, and as their properties have never 
been described, it will perhaps be proper in this place to 
notice them briefly. 

When potassium and sodium are burnt in oxigen gas upon De<;cription 
platina, and heated to redness to decompose the peroxide of prupeities 

. otihepurcaU 

potassium, the alkalis are of a grayish green colour. They kalis, 
are harder than common potash or soda, and, as well as 1 
could determine by an imperfect trial, of greater specific 
gravity. They require a strong red heat for their perfect 
fluidity, and evaporate slowly, by n still farther increase of 
temperature. When small quantities of water are added 
to them, they heat violently, become white, and are con- 
vened into hydrate, and then are easily fusible and volatile. 

When potassium or sodium is burnt on glass, freed from 
metallic oxides, and strongly heated, or when potash or soda 
is formed from the metals by the action of a minute quan- 
tity of water, their colour approaches to white; but in other 
sensible properties they resemble the alkalis formed upon 
metallic substances; and are distinguished in u marked 

• Stahl approached nearly to the discovery of the pure alkalis He Stahl nearly 
cemented solid caustic potash with iron filings in a long continued heat, ^••‘^covered th« 
and states, that in this way an alkali “valdc causticum” is produced. 

Specin^, Beck, part ii, p. 255, He procured caustic alkali also, by decom- 
posing nitre by the metals, id. p. 253. 

1 And, that, when nitre is decomposed in a crucible of platina by a strong Affinity of 
red heat, a yellow substance reaiaiti», which consists of potash .md oxi'le potash fur 
of platina. apparently in chemical combination. The uhdecompounded 
potash, which comes over in the process for procuring potassium by the **^*^*’ 
gunbarrel, is of an olive colour, and affords oxide of iron during its solution 
in water. Pure potash will probably be found lu have an affinity fur 
many metallic oxides. 


manner 
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Water in the 
alkalis. 


manner by tbeir difficult fusibility from the potash and soda 
prepared by alcohol. 

Mr. D’Arcet, and more distinctly Mr. Berthollef, have 
aconcluded, that the loss of wei^^ht of common fused potash 
and soda, during their combination with acids, depends 
upon the expulsion of water, which Mr. Berthollet has rated 
at 13’9 per cent for potash, and Mr. D’Arcet, at 27 or 28 
for potash, and 28 or 29 for soda*. 

1 have stated in the last Bakerian lecture, that my own 
results led me to conclude, that fused potash contained 
about l6 or 17 parts in the 100 of water, taking the potash 
formed by adding oxigen to potassium as a standard. 

The experiment, from which I drew my conclusions, was 
made on the action of silex and potash fused together, and 
I regarded the loss of weight as the indication of the quan- 
tity of moisture. 

Water not yet I am acquainted with no experiment on record, in which 

collected from y^ater Vs been actually collected from the ignited fixed 

the Ignited al- ^ , « , , , • 

lealis. alkalis, and this appeared necessary for the complete eluci- 

dation of the subject. 

Expe-imenito 1 heated together, in a green glass retort, 40 grains of 
potash, (that had been ignited for several minutes), and 100 
grains of boracic acid, which. had been heated to whiteness 
for nearly an hour. The retort was carefully weighed, and 
connected with a small receiver, which was likewise weighed ; 
the bulb of the retort was then gradually heated till it be- 
came of a cherry red ; there was a violent effervescence in 
the retort, a fluid condensed in the neck, and passed into 
the receiver. When the process wa> completed, the whole 
of the retort was.strongly heated ; it was found to have lost 
6^ grains^ and the receiver had gained 3'8 grains. The 
fluid that it contained was water, holding in solution n mi- 
nute quantity of boracic acid, and when evaporated, it did 
not leave an appreciable quantity of residuum. 

A similar experiment made upon soda, heated to redness, 
but in' which the water collected was not weighed, indicated 
of water in 100 parts of soda. 


putd6i; 


0-17? 
or 0*19? 


Water fraitt 
ssda 0'9d. 


♦ Anuales de Chimie, tom. Cs, page 190^ or Jofunal, vol. XXVII, 
page 31. 


It 
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It may be asked, whether part of'Hhe water evolved in None of the 
these processes might not have been produced from tlie bo- 
racic a(rd, or formed in consequence of its agency ; but tijc 
following experiments show, that this can not be the case in 
any sensible degree- 

I heated 8 grains of potassium, with about 50 grains of Proof 
boracio acid, to redness in a tube of platiiia, connected with 
a glass tube, kept very cool ; but I found that no moisture 
whatever was separated in the process. I mixed a few 
grains of potassium with red oxide of mercury, and ignited 
the mixture in contact with boracicacid, but no elastic pro- 
duct, except mercury, was evolved- 

1 made some potash by the combustion of potus^ium in a 
glass tube, ahd ignition of the peroxide; 1 added to it dry 
boracic acid, and heated the mixture to redness. Subborate 
of potash was formed, and there was not the slightest indi- 
cations of the presence of moisture *- 

It 

• '^hes.e processes must not however be considered as showing, that Boracic acid 

boracic acid that lias been heated to whiteness is entirely free from 

, , 1 . . whitt'iwj^s not 

water; th<y uiucly prove, that such an acid gives oft no water by 

combination with pure potash at a ted heat. 1 have found, that bo- ter. 
raei acid in pci feet fusion, and that has been lung exposed to the 
blast of a forge, and that has long ceased to efteryesee, gives globiih s 
of liidrogen, w'hen dry iron Hliiigs are made to an upon it. 1 added 
to 54 grains of boracic acid in complete fusion, in a ciucible of pla- 
tina, 75 grains of ilint glass that bad been previously heated to w hite- 
u<ss, and iiiimediaU ly reduced into powder in a hot iron mortar; by 
raishig the heat so as to produce combination, a copious eireivebccnt e 
was piyduced; and after intense ignition for half an hour, the mixture 
w as found to have lost three grains and a quarter. 

The combinations of boracic aciil with potash and soda, that have 
been heated to i-edness, 1 tind lose weight when their tcmpcratiu’e is 
raided to a much higher degree. Thus, in an experiment jnade in the 
)abpra^ory . of my friend John George Children, Bsq., and in which 
Mr. Children was so kind as to cooperate, 7i grains of by drat of 
potash, mixed with 96 of boracic acid that had been heated as 
strongly as possible in a blast furnace, lost b> fusion together in a red 
heat 11 grains, bat on raising the temperature to wdidenebs tht- loss 
increased to above 13 grains. 55 '.5 grams of hydrat of buda, mixed 
with BO of boracio acid, examined ai inUivals m a proceisjB of this 
kind, continued to lose weight for half ^ hour, uuring which time 
they were fretpaently heated to whiteness; at the cl 1 of tieiiod 
the whole loss was 14 grain^i, of which at least one grain and a half 

may 



120 


COKipilliTIONS or OXIMVaiATIC OAS AMS SXieeM 


The common 
alkalii hydfau. 


Potassium and 
sodium nothy* 
drurets. 


It is evident from this chain of fUcts, that common potash 
^nd soda are hydrats* and the bodies formed by the com** 
bastion of the alkaline metals are, as 1 have always stated* 
pure metallic oxides* (as far as our knowledge extends) free 
from water*, 

I shall 

may be referred to the acid. 95 gi'alns of soda, i^jfnitrd to wliitencsa 
in a platina crucible, with 140 of dry flint glass, lost S2'3 grains; 80 
grains of boracic glass were added to this mixture; a fresh efferves** 
cence took place, and after intense ignition for a few minutes, there 
was an additioual loss of weight of four grains and a half. The energy 
with which water adheres to certain bodies in other cases is shown by 
the cxpeiiments of Mr. Berthollet, Mini. d'Arcuelly tom. ii, page 47. 
Indeed it is impossible to say, that a neutral compound, or a fixed 
acid, is ever entirely free from water; it is only the first proportions 
that are easily separated. If the proportimiB of water in common pot-i 
ash and soda were tq be judged of from their Ions of weight, in com- 
bining with boracic acid, it would appear to be from 19 to so per cent 
in the first, and from 23 to 25 in the second. 

* After the experiments detailed in my last two papers, it may per- 
haps appear unnecessary, at least to those enlighteiird British rhe- 
mical philosophers, who have closely followed the progress of science, 
to offer any new evidences to prove, that potassium and sodium are 
not hydiurefs of potash and soda ; particularly as Messrs. G.iy>Lu6sac 
and Thciiiii'd, the ingeiiiuns udvoeaies of this notion, have acknow- 
ledged, in the Moniteur to which 1 have before nTerred, that it is not 
tenable; but ou a subject so intimately connected with the most re- 
fined departments of chemical philosophy, and with so many new ob- 
jects of research, additional facts cannot be wholly devoid of use and 
application. 

Mr. Dalton, in the second volume of the work which he entitles 
** A New System qf Chemical Philosophy^' of which he has had the 
goodness to send me a copy, has, I find in his first pages, adopted 
the idea, that potash and soda are metallic oxides ; but in the latter 
pages has conpidered them aa simple bodies, and the metals formed 
hrom them as compounds of potash and soda with hidrugen. He has. 
given no facts in favour of this change in his opinion : his prncipal 
argument is founded upon the process in which 1 first obtained potas- 
sium. Common potash is a hydrat : when oxigen is procured fiom this 
by Voltaic electricity at one surface, and potassium at the other surface; 
Mr. Dalton, conceiving that this oxigen arises from the water, states, 
that the hidrogen of the water must eoinbine with the potash to forln 
^potaasiiim. It is evident, that, adopting such a plan of reasoning, lead 
and copper might be proved^o be hydrurets of their oxides; fqr when 
thigei^ab are revived from their aqueous acid solutions, oxigen is |>ro<f 
dpeed at the pofitive surface, and no hidrogen at the negative spjface. 

In 
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1 shall now resume the detail of the experiments that 1 F*taisiu» 
have made, on the relative attractions of oximuriatic 

and 

Id my first experimenis fur producing potasgium and sodium, I used In the produc* 
a weak power ; and in these instances, procuring the metals in Tery potas- 

small quantities only, 1 perceived no effeiTcscencc. When from five tit*jf”hidro''en" 
hundred to one thousand plates arc used for producing potassium, evidently 
there is a violent effervescence, and a production of hidrogen, and evolved, 
aomletiincs of potassuretted hidrogen, connected with the formation of 
the metal. 

Potassium, brought into contact with i*edhot hyilrat of potash, dis- other 

engages abundance of hidrogen, and the whole is converted into diffi- cxperimenTs. 
cultly fusible potash. 

337 grains of hydrat of potash, that had been ignited, were made 
to act in a g^nbarrel on 745 grains of iron turnings heated to white- 
ness. Some hidrogen was lost, and some hydint of potash remained 
uiidecompounded, yet f 35 cubical inches of inilaintnable gas were col- 
lected, and 50 grains of potassium, and a large quantity of an alloy 
of potassium and iron formed ; so that it is scarcely possible to doubt, 
that all the hidrogen produced from the decomposed hydrat of potash 
was liberated. 

Mr. Dalioii conceives, that there is an analogy between potassium Observationi 
and sodium, and the compounds of hidrogen with sulphur, phosphu- on sonic opi 
rus, and arsenic; bnt 1 am at a loss to tiace any similarity between rnons of Mr. 
sulphuretted hidrogen, wdiich is a gaseous body, soluble in water, and 
fiaving acid properties, and a highly inflammable solid metal, which 
produces alkali by combustion. Potassium might as well be compared 
to caibunic acid. Mr. Dallun considers the volatility of potassium 
and sodium as favouring the idea of their coiitaiiitiig hidrogen ; but 
they arc less volatile than antimony, arsenic, and tellurium, and much 
less volatile than mercury. He mentions their low' specific gravity as 
a circumstance favourable to this idea. I have on a former occasion 
examined this argument, first brought forward by Mr. Ritter; but it 
may not be amiss to add, that, if potassium is a compound of liidre- 
geii and potash, hydrat of potash must contain ah equal quantity of 
hidrogen, with the addition of a light gaseous element, oxfgen, which 
might be expected to dimmish rather than to incrcasp the specific 
gravity of the compound. Mr. Dultoii states, p 4^8, that potassium 
forms dry hydrat of potash, by decomposing uitrpus g.is and nitrous 
oxide; this is not the case: and he does not refer to experiment I 
find by some very careful trials, that potassium attracts the oxigeii 
pnd some of the nitrogen from ihpse bodies, and forms a fiisibie com- 
pound 'which, may be decomposed, giving off nitrogen and itsexCesv 
pf oxigen,^ by ft red bg&t, and which becomes potprA, aud not dry hy- 
drfttof potasli. 


Messrs. 
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ted. 

Muriate of 


and oxlgen for the metals of the fixed alkalis. 1 burnt a 
grain of potassium in oxigeu gas, in a retort of green glass, 
furnished with a stopcock, and heated the oxide formed to 
redness, to convert it into potash : half a cubical inch of 
oxigen was absorbed. The retort was exhausted, and very 
pure oximuriatic gas admitted. I'he colour of the potash 
instantly became white; and by a gentle heat the whole was 
converted into muriate of potash : a cubical inch and \ of 
amUU the”ox1- were absorbed, and exactly half a cubical 
^en given out. inch of oxigen generated. The barometer during this ope- 
ration was at 30'3, the thermometer at 62 Fahrenheit. I 
made several experiments of the same kind, but this is the 
only one on which I can place entire dependence. When I 
attempted to use larger quautities of potassium, the retort 
usually broke during the cooling of the glass, and it was 
not possible to gain any accurate results in employing me- 
tallic trays. The potassium was spread into a thin plate, 
and of coui^se was much oxidated before its admtssiorF into 
the retort, which rendered the absorption of oxigen a little 
less than it ought to have been. In the process it was 
heated in vacuo before the combustion, to decompose the 
water in the crust of potash ; for in cases when this pre- 
caution was not taken, 1 found that hydrat of potash 
sublimed, and lined the upper part of the retort, and 
from this the oximurialic gas separated water as well as 
oxigen. 

srparat- The phenomenon of the separation of water from hydrat 
of potash by oximuriatic gas was happily exemplified in an 
osiiinuriatic experiment in which 1 introduced oximuriatic gas to the per- 
oxide of potassium, formed in a large retort, and in which 
the potassium had been covered with a considerable crust 
of hydrat of potash. The upper part of the retort and its 
neck contained a white sublimute of hydrat, whic*h had 
risen in combustion, and which was perfectly opaque. As 
soofVks the gas was admitted, it instantly became transpa-r 
rent from the evolution of water; and on heating the glass 

Messrs. Gay-Lussac and Thenard have convinced themselves, that 
fOta^nia and sodium are not bydmrcU of potash a^d foda, by a , 
mrtbod similar to that which 1 adopted and published fQme months 
bcfDrc, iiamt'ly^ hy producing neutral salts from them. 

in 


gas. 
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in contact with the sublimate, its opacity was restored, and 
water driven oiF. 

In various cases in which I heated dry potash, or mixtures 
of potash and the peroxide, in oximuriatlc gas, there was 
no separation of moisture, except when the gas contained 
aqueous vapour ; and the oxigen evolved in the process, 
when the heat was strongly raised, exactly corresponded to 
that absorbed by the potassium. 

When muriatic acid gas was introduced to potash formed Perompositioii 
from the combustion of polas^iu 1 n, water was instantly of muriatic 
formed, and oximuriate of potassium*. I have made no ^ 

(iccurate experiment on the proportions of muriatic acid gas 
decomposed by pptash, but I made a very minute investiga- 
tion of the nature of the mutpal decomposition of this sub-^ 
stance and hydrat of potash. 

Ten grains of hydrat of potash were heated to redness in and by hydrat 
a tra}^of platina, which was carefully weighed; it was intro- of polish, 
diiced mto a reiort which was. exhausted of air, and the re- 
loit was filled with muriatic acid gas. The hydrat of pot- 
ash was he lied by a spirit lamp; water instantly se|>arttted 
in great abundance, and muriate of potabh formed* A 
strong heat wjs applied till the process was completed, 
when the tray was taken out and weighed; it had gained 
2 t 0 griiins. A minute quantity of liquid muriatic acid was 
added to the muriate, to ensuie a complete neutralization, 
and the tray heated to redness: there was no additio^ul in- 
crease of weight. 

In the few experiments which 1 have made on the action Action of so- 

of sodium and soda on oxiinuriatic gas, the phenomena ap- 

, . , , , on oxiniuridtic 

peared precisely analogous; but sodium, as might h we gas. 

been expected, absorbed nearly twice as much oximuriatic 

gas us ^potassium* 

M’hen common salt, that has been ignited, is heated Muriate of 
with potassium, there is an immediate decomposition, and 
by giving the mixture a red he it, pure sodium is obtained ; a'.MsJia. 

•and this process affords an easy mode, aud the one I ha\c 
always lately adopted, for procuring that metal. No t)i- 
• drogen is disengaged in this operation, and two juirta of 


* i. c. Muriate of potash* 


potassin : . 
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potassium I find produce rather more than one of so- 
dium. 

From the series of proportions that I have comnniinicated 
in my last paper, it is evident, that ] grain of potassium 
ought to absorb r08 cubical inches of oximuriatic acid ; and 
that the potash formed from one grain of potassium ought 
to decompose about cubical inches of muriatic arid 
gas; and these estimations agree very nearly with the result 
of experiments. 

The estimation of the composition of soda, as deduced 
from the experiments in the last Bakerian lecture, is 25*4 of 
oxigeo to 74*6 of metal, and this would give the number re- 
presenting the proportion in which sodium combines with 
bodies 22*: from which it is evident, that a grain of sodium 

ought 

* Or, if tods be considered as deutoxide, which seems probable froai 
the experiments detailed page 114, 44; and on this supposition, the salts 
of soda must be conceived to contain double proportions of acid. On 
either datum the proportion of oxigen in water must be taken as 7*5, 
and that of hidrogen as 1, ttv>egh other numbers might be found as di* 
visors or multiples of these, which would equally harmonise with the 
general doctrine of definite proportions. In niy last communication to 
the Society, 1 have quoted Mr. IhiUon as the original author of the hy- 
pothesis, that water consists (»f t paiticle of oxigen, and 1 of hidrogen ; 
but 1 hare since found, that this opinion is advanced in a work published 
in 1789, A €«nparati»e View of the Phlogistic and Antiphlogistic Theo- 
ries^ by William Higgins. In this elaborate and ingenious jierformance 
Mr, Higgins has developed many happy sketches of the manner in which 
(on the corpuscular hypothesis) the particles or molecules of bodies may- 
be conceived to combine ; and some of his views, though formed at this 
eaily period of investigation, appear to me to be more defensible, assum- 
ing his data, than any which have been since advanced ; for instance, he 
considered nitrous gas as composed of two particles of oxigen, and one of 
nitrogen. Mr. Higgins had likewise drawn the just conclusion respect- 
ing the constitution of sulphuretted hidrogen, from Its electrical decom- 
position. As hidrogen is the substance w h icb combines witht>ther bodies 
amaHest quantity, it is perhaps the most fitted to be represented by 
unity ; and on this idea the proportions in ammonia will be d of hidrogen 
to I of nitiogen, and the number representing the smallest proportion in 
wbucbjniirogeii is known to combine will be 13*4. Mr. Dalton, New 
Imo of Chemical Philoeophy^ pages 323 and 436, hat adopted 4*7 or 5*1, as 
the tiuphef lepsesenting the weight of the atom of nitrogen ; and has 
my experiment, ResearcheSy Chemical and Philosophical^ as au- 
th^ising these numbers ; but all the inquiries on nitric acid, nitrous gas, 

nitrous 
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ought to absorb nearly 2 cubical inches of oximuriatic gas; 
and that the same quantity, converted into soda, would de- 
compose nearly four cubical inches of muriatic gas. Muri- 
ate of soda ought on this idea to contain one proportion of 
sodium, 22, and one of oximuriatic gas 32-9; and this esti- 
mation is very near that which may be gained from Dr. 

Mai cet's analysis of this substance. Hydrat of potash ought 
to consist of 1 proportion of potash, represented by 48, and 
one of water, represented by 8*5. This gives its composition 
as 15* I of water, and 84*9 of potash. Hydrat of soda ought, 
according to theory, to contain 1 proportion of soda 29*5, 
and 1 of water 8*5, which will give in 100 parts 22^ of 

nitrous oxde, and on the decomposition of nitrat of ammonia stated 
in that work, conform much more nearly to the number 13*4. 

According to Mr. Dalton, nitrate of ammonia contains one proportion 
of acid and one of alkali, and nitrate of potash two proportions of acid 
and one of alkali ; but it is easy to see, that the reverse must be the case. 

Nitrate of ammonia is known to be an acid salt ; and nitrate of potash a 
neutral salt j which harmonizes with the views abovestated. Mr. Dalton 
estimates the quantity of water iu nitric acid of specific gravity 1*54, at 
27 5 percent ^ and this, acccordiiig to him, it a stronger acid than he ob* 
tained by decani po.^ lag fused nitre by sulphuric acid, which contained 
only VJ per cent ui' water j and one quantity of sulphuric acid, according 
to him, will produce from nitre more than an equal weight of nitric acid, 
and he supposes no water in nitre ; so that his conclusion as to the quan* 
tity of water in liquid nitric acid oti his own data must be incorrect, i 
find water in fused nitre, by decomposing it by boracic acid. 

1 shall enter no farther at present into an examination of the opinions, 
results, and conclusions of my learned iriend; 1 am however obliged to 
dissent from most of them, and to [.roiest against the interrelations that 
he hat been pleased to make of my experiments ; and 1 trust to his jtidg* 
ment and candour for a correction of his views. 

It is impossible not to admire the ingenuity and taleqt, with which Mr. Hypothesh of 
Dalton has arranged, combined, weighed, measured, and figured his 
atoms ; but it is not, I conceive, on any speeulations upon the ultimate 
particles of matter, that the true theory of definite proportions must ul- 
iroately rest. It has a surer basis in the mutual decomposition of the neu- 
tral salts, observed b> Richter and Guyton de Morveau, in the mutual de- 
compositions of the compounds of hidrogen and nitrogen, of nitrogen and 
oxigen, of water and the oximuriatic compounds , in the multiplos of 
oxigen in the nitrous compounds ^ and those of acids in salts, observei 
^y Drs. Wollaston and Thomson ; and above all, in the decemficidtionc 
by the Voltaic apparatus, where oxigen and hidrogen, oxigcii and irtr 
iammabld bodies, acids and alkalis, Ac. mu'-t srparate in uniibrm ratios. 

water; 
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water; and the experiments that 1 have detailed conform 
well as can be expected with these coiicliiAions. 

The proportions of potash^and soda indicated, in different 
neutral combination^*, by these estimations, will be found to 
agree very nearly with those derived from the most accurate 
analyses, particularly those of Mr. Berthollet ; or the dif* 
ferences are such as admit of an easy explanation. 

I stated in my last communication the probability, that 
‘ tfie oxigen ip the hyperoxiinuriate of potash was intri pic 
combination with the metal and oximunatic gas; the new 
facts respecting the peroxide confirm this idea. Potassium, 
perfectly saturated with oxigen, would probably contain six 
proportions; for, according to Mr. Chenevix’s analysis, 
which is confirmed by one made in the Laboratory of the 
Royal Institution by Mr. E. Davy, hyperoximuriate of pot- 
ash must consist of 40*5 potassium, 32*9 oximuriatic gas, 
and 45 of oxigen. > . 

I have mentioned, that by strongly heating the peroxide 
of potassium iti oxt muriatic acid, all the oxigen is expelled, 
and a mere combination of oximuriatic gas and potassium 
formed. I thought it possible, that at a low temperature a 
combination might be effected, and I have reason to be- 
lieve, that this is the case. I made a peroxide of potassium, 
by heating potassium with about twice the quantity of nitre, 
and admitted oximuriatic gas, which was absorbed : some 
oxigen was expelled on the fusion of the peroxide, but a 
salt remained, wbieh gave oximuriatic gas, as well as muri- 
atic acid, by the action of sulphuric acid. 

It seems Evident, that in the formation of the hyperoxi- 
p[itiriate of potash one quantity of potash is decomposed by 
tbe attraction pf oximuriatic gas to for?n uiiirmte of potash ; 
but the oxigen, instead of being set free in the nascent 
state, enters into comViinatiort' with another portion of pot- 
ash, to form a peroxide, and with oximuriatic gas. 

The proportions required for these changes may be easily 
deduced from the data wliicli have been slated iu the pre- 
GOdbig pages. 5 proportions of pbtash, equal to 240 grains, 
decomposed, to form with an equal number of 
'prc^pibrlldiii’^of oximuriafic gas, equal to lG4*5 grains, 5 pro 
muriate of potash equal to 3G7 graihs; .and 5 of 

oxigen, 
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ozigSD) equal to 37*5 grains, combined with one of potash, 
equal to 48, must unite inAriple union with one of oximu- 
riatic gas equal to 32'9» to form one proportion, equal to 
118*4 grains, of hyperoximoriate of potash* 

(To be concluded in our next.) 


VI. 

Farther Account of a Mule Animal beheeem the Mak Asi 
and Female Zebra. In a Letter from Thomas Andrew 
KnighF) Esq., JP./Z.&, 

ToW. NICHOLSON, Esq. 

Dear Sir, 

In a former nnniber of your Philosophical Journal* you offijpiingofaa 
have given an account of a mule animal between the male ass aadi zebra, 
ass and female zebra, which was bred by the present Earl 
of Powis; and you have expressed a wish to obtain farther 
information respecting it : 1 in consequence send you the 
following particulars* 

You have justly stated, that the zebra would not admit Wild animals 
the approach of the ass till his coat had .been properly distinguish 
painted to resemble her own ; which circumstance is-curi- 
ous, because it goes far to prove, that animals, in a state of 
nature, distinguish and select those of their own species, in 
part at least, by sight; while in a state of domestication, when 
their colours become varied by the influence of cultivation, 
they appear to be guided almost entirely by anotliur sense* 

Tlip animal, which I proceed to describe, like other rhf ausmat 
mules, bore, externally, a gil'eater resemblance to its male 
than to its female parent ; and until by near approach its 4rnfhef"*ma*l€ 
stripes, which were much less distinct than those of the'ze- 
bra, became visible, it was not readily distinguishable from 

^ * Ru*cet«ed froin the Right Hun. Sir Jojeph Banks, Bart*, P* R^ 8. j 

and insertad Vol II, p, 207 of the quarto sei;» 
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a very large and strong Spanish ass. I am ignorant whether 
nature has given to the zebra, as to the ass, the power of 
breathing through its moutli 'as well as through its nostrils; 
or whether the passage of the breath is confined to the 
nostrils only, as in the horse; but 1 observed, that the mnle 
zebra uttered its cry, which a good deal resembled the 
braying of an ass, through its mouth ; corresponding in 
thib respect with the mute, which is obtained from the male 
ass and the mare, and differing from that which is derived 
from the horse and the female ass. 

was intracta- The temper of the mule zebra, as might have been ex- 
pected from its parentage, was sullen, vindictive, anB un- 
tracfible. It was oerertheless sufficiently subdued to per- 
mltitself to be ridden; but a considerable time generally 
elapsed before the mule and the rider could agree about 
the direction in whith they were to move; and when that 
point was in some degree settled, the labour, to the rider, 
of impelling and guiding his companion, was found so 
much to exceed that of walking on foot, that the services of 
the mule were not much in repute, or often called for. 
andscomplste Attempts were made to obtain offspring from it both by 
mule. the female ass, and the mare; but neither were successful. 

It appeared to possess passions ; but, like other mules, to 
Died an without ppwers. It met its death by an accident when 
acciaeBcatfour rising four years old, and consequently before it had ac- 
vearaold. quired Its full growth and strength: but its size and form, 
at that age, indicated great powers of bearing weight and 
undergoing fatigue ; and it would probably have been of 
great value both as a beast of burden and draught, had not 
ita temper disqualified it fur either office. 

^ 1 am, dear Sir, 

Voor obedient sefvtJIt, 
THOlHAS ANDREW KNIGHT. 


Vesrs old. 


April tht 96th, 1811. 
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VII. 

Remarks on Potassium, ; m Repfy to the Com* 

municalions of ivsTVoly J$]fJoUlS DalTOH. 

To»ir.«#CHOtSON, 

• SIR, •• V';- 

porting to be a reply to the so« 

Himn in my New System of CMmi^ j^^|;||>y^^oarnaU 
vol. 38^ 67 ), 1 intMetfeil^ in arariAe,^ote olfiKva* 

tions of your (^rrespoodent; but at Quantity of 

tigatei of l^wne *” 

riatio yiH?. «^t, .bowj^ 

obtained m jsnjialt «.|iorti 9 ^|| i|^.{|er (^ I had 
fouo 4 j|| 0 r, VNew Sytteff^^^M^tt^Httio^ best 

data l iquid procure, /I; «aa ntj^^eot frpm my 

own J^iericBce could %« B^ug 

at tteif'tirae particularly engngfi^ I c«)|^i|^>tt^jl{(^the 
subject ^farther thM io .write a ne^ 157) 

lequegtinsr an ex^anation. tW ifM ^ning 

number^ (p. 2190 When I stated, t^t his oia^ de^ 
fecthtt I did not mean erroneous \ no, mathemati^n^ would 
have undmtood me in that sen 8 e; I meant, that bO-Jhad not 
given sii Hi dent data, and consequently that^lie^^b^ made 
the problem an unlimited one. If I shou]|i^ prop^e^tbe fol* 
lowing question to your correspondent, ii||||^ly^ long 
would a body be in moving with a^miform mi^yci^^ 

Earth to the Mootif or through 0 space qf 
would he not find it. necessary, that :|l^^I^ij^ .s]|ioyU 
given ? Yrt he has found means to, atmw'er a similar qaes* 
lion wi|ho^, the requis’^ laacsptap of the 

answer||i^-may well 

toyouriiowe|p«t^ an^|i^^jp[i|o cft^srt of your^ readers, 

if I make but this charge rndte particula4y»; Acpo^in^g to 
Chenevix, /:'5? ’y?* / 

77'5 mur, acid + 23*5 oxigen r: lOOOItimttri wtm 

' i*73 '* ' , ' * 

then, by measttfe 77*5 mar. acid )>{ 8**|,; Md. lli 

^ ^ *»W y< j 4 I 

Vdp.XXIX.-^bhb,1B4I. X 
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rota«ii«m 
containR pot- 
ash and hidro- 
gen. 


Heat leparates 
water and pot- 
ash, and eva- 
porates them 
at a certain de- 
gree, whether 
chemically 
combined is 
not known. 


ok PorAmmfy tontm:. Am oxmtMtriTfo 

I 

That is, 77:5 measures of muriatic acid + 34*5 measures 
of oxigen, together 112 measures^ will, when chemically com- 
bined, be equal to 'x measuiea^^munatic acid gas. Howr 
yourcorresponddiitaicerlmhEitffi'^lne ofjr iu the above equa- 
tion to be 1 00, 1 know not. as easily and as probably 

be assumed 50 or 500. Surely he is not so ignorant of Mr. 
Davy’s experience as not tojknow,^ that 77'5 measures of 
xbuil^b' ^ dxf^^rare far inferior in 

weight acid. The truth is, 

the aciif is a iuttim most 

6bitlf£s1k esfd^^on of Ihe oxigeii % given 

po. 

tiSiWfc^d^ 'Mwiowing. 

and 

watev^i# that in 

positiort cd^fhflr'*MfticT^ fay‘^*whiW''el«5CtHcity, notbii^^hiit 
oxfgira gA remains; hki(^^"<|^‘c6n^ 

and ^probably coitams^ of 
pbtai^ ebnes^ndeiit is not satisfied 

witkiillbt1l^, Mit^ ctif^t convince him; 

The'ttbt'A^ i odlt)^ frcAfn my own experience and that of 
others, the t^ond from that of Mr. Davy ; . and 1 am not 
able^ discov^ any flaw in the conclusive argument. 

' As tfilS^iinestion, what is the power that produces the 
separatiw^^%4l£Bl*'hnd pot^ ? I answer, heaL When 1 
’say^tbiC^^tvlfw heat to a certain degree, 

both evaporate,'’ no one has autho- 
**ki A state of chemieal tmion,” niw 
tho only one of the two ways 
Vflfcely to fact was, I had not ascertained 

wlien 1 inSSSHC We I yet, whi^^the two 

It the tatter; ^Imis this is 

Ane'of inore 

ex^ifwo^tfe^^TO ^»ne to^llecl! upon it^. Wan at pre* 
U jwms an important inaiiiry acceding to 
asceir&in the reiat^ of water to 

itei^lhj^bsing over is in a state of ^team, 
K^beHtmosphere, or in a gaM^fih state 

of 
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of chemical union with the acid^ &c. But, whiche>^r be 
the case, it is true, <‘th^| process cannot be need to 
expel the last portion frpm thc aUia1i’\ when the 

objeci is to obtain a pondi^ble mass of alkali free from 
water. ' , ^ , 

When fused polasti is expo^ to a red heat in an open Potash ex* 
vessel, white fumes, irp.^l^ervi^ ^ "® fn 1*1? o%n^* 

doubt, are. the parttdei or 4ic| coade^ 

liquid hydrate, similar to the 

steam oaer hot >^er. 'from and^ihef^^e 

tiori, then, it is p^bable, tbftlo the fi^'lwr]^ 
not only atosat >yd||^y#pf«l«^ 

potash, may pme 

hot iron ; hea^ 'may be ekfelf 

Of potasillghlliy iSMft iHldl^en, Alloy of pot- 

and of the white amal^rti ftf pPUffcpaid ii*ei^ This ash and iron. 

lastt«;fB;asi1y exhibited ^ potash in 

fusioal^ some time in an iron sp^ |iq^ 
after the potash i|^ washed o^a,4hp whp^aprlwpp ^ the 
spoon, which has ^^eo in cont|^S%.witJ|.tJ|i^f^^ 
is white as if tinned, and may he aelis^^ upon |iy aotd 
without losing its colour^ 

As for the complex nature of thedeeoniposidsiiiisfhy- Complex na- 
drate of potash, I see no great reaseq to wan4fC.at ifr The 
article consists of 3 elementary princif^l SO, apes yrood. hydrate of pou 
Why, it may with equal propriety be ’“Itpnjl , in 

its decam|)osition by heat, exhibit ^ 

principles? Charcoal, water, c/urboinc pei^ e^lmieoxp 
ide, carburetted hidrogen, and hidr 5 >||ei^, §rf npmig^ 
products of the destructive distilhfifllTujf woM* ^ ^ 

I wa»^|tn 5 prised at your cspypimdehi:# ^Levity of po- 

the argj^i^ I have draw^ifl^|^as»u«it^p|0^ tassiuni. 

of hidrog^^rom iU Air. 

Davy will s|lm the urgiuiloib to bmpB tbst 

place rdBerred' ^o, Mh Davy does the 

potion, that Udn^ untf sd ^ 

'pota*swjii|^^ t^ium being olaf^ nMWg4t 

V On pota^stted iron sts alto Joamai, Voi, .^1. 

K 2 merely 
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Simple bodies 
and com- 
pounds may 
have resem- 
blances 
enough to be 
clafs^ toge- 
ther. 


f'lombustion of 
potassium in 
muriatic acid 
no proof, tiiaC 
it does not 
contain hidio- 

geii. 


The nature of 
oximuriatic 
acid not jet as- 
certained. 


merely on account of their levity. I feel no repugnance to. 
Cf^Ujtbose new bodies metaU^.b^ ^ley bydrurets or not; but 
1 should be far frotn^^ inferring that the other metals are 
^Iso hydrurpt^^ Wttb respeqi^o the resemblances li^twcen 
the new metals and snlphurelti^ bidrogen, &c., they cei^ 
tainly arc many nwd »trilc|ng^. ^ are their resemblances to 
the^^metalsj } jto d^Side which are 

Duii^rtVH^ j| of JImss or other alloy has 

Ahe metals Bs pol^ssium and 
sodi^l a^aws t|^;foriiier.to be simple sub* 

auifieleiit to shbw, that 
tpoiots of 

r^spDibiiin'i^.^^ class. I 
do mettils fess valua* 

ble ajMj rather tliait simple 

boclies ^,,##4 facts and Cxperi- 

meatts, ii^i<*h simple substfi^oes* 

the ,!litbers 

can 4^ the subjecL 

cp«?fc^oiij|eaatt adv^ng to the' ^daibustion of po* 
tas^D^ ril/|B%nAtie^ad« that the hidrogen is de- 

rived from the acid» and not from the potassium ; and as a 
auppf^jt jpf the opinion adduces Mr. Davy's experiments, in 
which a mixldre of equal parts of oximuriatic acid and 
hidrogeu,hi|:%t t^ electric v I converted into muriatic 
acidf truth of last deduction, the argu- 

mci^,|lif|f^t#^ihis^ bodies, one of which is 

known jra ^ontaio *Mdrogen, by their mutual action deve- 
that the otlier may not contain hi- 
dtogep. &^.ili«|i^flicipal aim of introducing this sub- 
iectiotdAbi^euBimk^M palirBsium and sodtiilil%eeni8 to 
have bee^it||^ddb^^ oximuviatii;%^treing^a 

siipple Aub»jM|^^^ acompoiM^^ft and 

bidrqgen. iSv this cal^bitfon is di- 

rect^wts.^iAwmt^^amihitdverted at iM4 commence- 

QWme ftcM litconisider of the^^oiit difficult 

in his great" 

m^ is !^l|iqu^^diy ® i»ore^?ir«tcutatr 
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snd trust-worthy table of the specific j^ravity of muriatic 
and oxi muriatic acid before the value of the experi- 

ment can be duly uppremfUd; and it should be farther 
ascertoincd what proportioi^e condensation of volume is 
produced upon muriatic $ujd^ gas b^ admitting to it ^ of 
its weight of water.,. It is curious, to observe, that your cor- 
respondent was fully pcfeuad^latidi prdbably continues to 
be,ofthe*^iniControve^tj$)tc experiments 

afford to Mr. Davy*s opinionamy^^m to'^pximuriaticucui, 
though lie did not know at ihe tirhe fiiT whether the 
specific gravity. ^ munatjc acid vw V4, or liul Vtfok it 

at how 

vity of QNi||U|p^«m<^ *^cid liejnia&^io mwAlbh W^ever ; 

Deither of coodeosapod W v'otCInie which 

a very portion p^uoi^ b%"fi®uftaftc acid 




goBr y«t it is impossiUe^ao^^^^'*^ WdHug of the ex- 
peiill|imts« till these thye^yi^|^'j^^ itt o^||l§m pri^tty acou- 
ratiBfj^investigated. If ydpr cofr€^p^j|m^%rish ib iudtitute 
hi. calculus anew, | shall ^iyo hmi atl tTfe infdrifiatidf|9 

Kiig«p|iatic acid; its spec$‘:^^y?ty‘% ^y own 


respecting oxiigjp|iatic I ^ 

experience is 2*34; by Mr. JD^>i ThediM 
Gay-Lussac's, 2*47; and by Dr. HiomBon*s/(ih a fetter to 
me] 2*7 L If the lust estimute should be true^ he will find, 
that, adopting Mr. Davy's notions and estimate of ihuriatic 
acid, there should arise nearly 2^ measures^ of muriatic acid 
gas from a mixture of I of oxiiquriatic a^jyp^ 1 of liidrogeii. 

There is one opinion on which we alr^ifcur; that it is Specific gra- 
very desirable the specific gravities of the* vafiolSi' gasses 
should be ascertained within narrower liVuits. From what is 
stated above, it appears, we bave.a'lunge ftoin f*3'^td l*y 
for m^rh^ic, and from 2:?t, to 

be a pro^^^ct for Ki^aJ Society to 
depu^l^^ipn^ittee of j|8^j|it|i|||ers td^ mSe^afe the inves- 
tigatioa^j long Iw lo ^ one 

fiids^a resuk differing froiii that ot^ad^^lr; and one autho- 
rity is deamj^BS good ^ anqthe^ ; aonliatlt wilf^fno such 


step bp p Jong tune. 


adiijbmeiit 
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By Dr« Clarke, of Nottingham. 
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Tbe^r4BMltaris Aniiy feet ; and 

m Ini^metflr in |da<ied in i4» Amt Awm Akelkvca of the i»ea. 
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On the Vte of In* Pipes for eu*a§iing Water, and Mode 
of teeuring their Jointt* Irt e^LeUer from Mr. Joseph T. 

PHVCE. ■ ‘ .1' -- 

To W^ifJCirOLSON, E»q. 

) . k V * > i -it ■ ' I'l -f if' ' 

eocloi^S iTneti 's^i^d to to be 

of aoy^iierviee to Waiit a of water 

coni^]^ed tcom ftoy tboii ait wtftcolne' to give 


them to the 


m-* 


PeaA Ahbejfi *v^ 
14Akmi*t' »4U 


t|e vei^ sincerely, ^ 

> P'RICSh 


Water-pipe of 
iron. 


leaking al the^ 
jointf^ 


Mcured with t 
luting of Ro> 
|fian ceinentf 

wUich also 

flopped a cnek 
in it, 

ppd in a leaden 
l^e. 


Mr; had occasion, in 1805, to 

lay down between etgTit and nine hundred feet of iron pipe, 
in lengths about 6 feet each, and 3 inches in the bore. At 
eveiy 50 fiiet' wab* a joint with danebes mid screws ; the 
other together mgot and faucet fashion. 

To make tbeB^ttljb#, he wrap^t) round the spigot end 
some cHOliras weWliatwrated with white lead mixed with oil 
to a proper consiatailldWr ^nd d^ovelt into the faucet end as 
tight as'possiliei^'^'^i^^^ length of 180 feet was laid dowti^ 
the tod Wf^ idigged try the joints; and it was found, 
that tWo Airds Of^tSSS^eiiniei^ ponsiderably in- 

formed by a linen mb^Hmbturer 

had com]^et|i^l<||(||U' bleachklfadiMerns, 

in which be wtb 'iSifft-uM. used, 1:^ iwkns of 

Parker ^ Wyh.fTi'WSiaH cifcident, he ^trocoM^ some of 
thin,* Miflated'«K*y'jiHnt with it. In Mor it hiHm the 
tiip n# lll!l l l iii t fi Hnilliiw^llfhni^ irate»^|;ht at the 

joinU|4i«|iMM«f Sie ftpee-had a eraclcis itrSTKob^nked, 
and ■^iHiittWeftetBi^rftfpped by the cement. *.*v 
TlipiiWlj^|(lb.4>Md in tbj|hi»use, had also a |edi.*in it, 

which 
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>)vlilcli was stopped in a very short space of time by the ce- 
ment. 

This work was done between the 10th and 24th of De- 
cember, in very frosty weather ; and the pipe was covered 
w ith earth before the «od of that month. It is about two 
or three feet beneath the surfsce* in a loose, sandy soil ; and 
was kept constantly full of water, without any appearance 
of leaking. ** \ 

The wuter was SO much discoloured by the iron for a The water at 
week or two, and on standing deposited so tiitfrh sedt^^t, discolour- 
that it could not be used* To remedy this the tome maspn bur this reme* 
recommended to put ^ome ^nslack^ lime into the up- 
per reservoir, ov hesd of wuter^ and open all the cocks be. 
low to give it a quick run ; which he said would leave a 
coat of lime round the inside of the pipe, so as to prevent 
the rust from coming off. This was done, and for a few 
days after the water tasted very much of the lime; but the 
tu«te tohu' #ent off, and the water, which is very soft, was 
.<»s good after it bad passed through tbo pipe as at its 
source. 

Ill the following autumn the same ^ptotktnttn so peri n- Another water 
tended the luj ing down of ilGo feet of similar iron pipe, pith nearly^com^tant 
a fall between 20 and 30 feet, the joints of which were se- stream soon 
cured in the same way. The supply of wabsf here was so 
copious, that it was obliged to be kept running all night 
and great part of the day. This soon cleapc^ba pipe from 
riJbt, so that after a few days the water camv; tl|IIPUgh colour- 
less, and cunsequently no lime was used. , 

In the summer of 1609, or 1609, ItoMra, pipes were Two more laii 
laid down in the neighbourhood in g ^imilaf fuannern 
tending together between two three thousand feet; and 
with equal euceess. ^ • 

These wfre |)erfvctly agi||u|#ad secptoijp the fuonth of All continue 

February little haying occa- 

sion to put a now leaden pipe in his yWf^|i*0in thi^ iron one, 
found the latter, as far as it waa exappitody ^apparently as 
good as when laid dawx^ and the^amo^t' M pei^efj^ Wbr 
jeeming hardoTk i 





XCOMOMICAt, r&eczss .«OJk BTAIOKATION. 


On the Inventien of the Economical Process for L "aporntlon 
ascrihed to Moutgolfier* In a Letter frcn Mr, Sx* 
Amano. 

* ' T^W^NICHOI^^ 


£«Mk 0 tafcat ^ sn ppK t^eAt jto |be XXVlilth vul. Devour interests 

prqcc^ loi eva- ing eKCelknt Journal of Natural rb»!''"0[Jiiv, &c,,, 
poration said to , * „ i" • i * 

be iiiTented by puitushed^ COP i«ns « account of a jirocess, abridged 

Mcntgolfier. frm,! vo|, LXXVI of the Aimales de Chioiie published at 

Paris in Novt 3r la . This process for procuring and 

meeekreting the evaponuitm of jfiuids^ tcithmt en^loying 

kom prednted the *gnitioH of eombuetibie snbskmcesy is 

said to have been oomoiiicicated in conversation by Mr<, 

de. Mofit^liier« This declaration of Messrs. Desormes 

todChkMaly authors of the ariiele in the Ann. de Chim.» 

is |iot- ttauflietad In your Journal, which gives only ao 

alnridglll^t of it: but you may easily turn to it, ami [ beg 

you owill good n ^Bs lO oaiisfy yoi self the fact. 

I am aeMmr jealous nor c.ivibUB of th fame of any one; on 

the OOUtrhry t4oeiii myself happy in having fallen on the 

satbO idea end the Mtue means with a man of deserved ce*» 

B'UMr. Ot. lul^ty: bOt truth and justice give me a right to claim at 

Atnand has a a priOsilT Of dpte in the invention, and to this I shall 

prior claim. * I- ^ 

following ere mcontestable proofs 
inf It:'" ‘ ^ 

fveofs of this. After "^thsfliiiBal^s aOdi|liillpdy catastrophe the 10th 
6f I toSyfe/ ro EngfuMl 'whither I 

brought wi^ lil'^'eecnre 1 tiupfloyed wy*^ 

solf m deldopliOgiyi in sevemi wiqps; giving it a 

gtiiUieT esftent,^aui eppheutions more numetuifs, than those 
llMWiiwol Theso 

ikv^iapeiiietits were proposed and ttebmitted^to 4ke 
gpUrii^k^ abbfit fifteen years ^ ago. They isreie known, 
^^vcdt 'latid patronised by several persons, > dnrtbguished 

for 


B'.t Mr. St. 


fvoofs of this. 



BtbVoMrtAL »o<t feVA^kXi^oti. 

for iheir rank, knowl^^e,' atlJ sit«kti6ns: by miiiiirtew, 
peers, members of parliament &€• Several learncil socie- 
ties, artis.ts, and government c»ntractoi*8, whom the minis- 
ter was desirous of exciting' to ^‘ariy.it into execution, were 
acqnar ’ \ ith it It is now .um years since the man u- Papers stolen 
cr'.pt*^, i’ll contained a fill! account of the ^ « vent ion, 

^itli var' 'uher matters, and which were in the hands 
«.nd luidcr ti) cure of govei‘nment|j ^|gre^|ci1iKir'awc^ by 

:ne treachery, respecting which tlifief^'^afe only conjec- 
riire!^. 

Atoi»i tu.i. , 1 had the honour to request you jta Farther proofs^ 

«^sriist me u,it. vo**r knov» 're and distinguished taieuti,' ni 
rendering tbeiii to the i language, with which I 

have but an jinperfecr. ocqu 'tance; aud to s^ow you ath- 
thentic ceriifi .!*tes of je experimtnts, th'»<‘ I had made 
several years before with an app rutus, to which I gave the 
rami?tsf a pofpch^si tnacfi:'ne, on iccouht of the Variety alld PolyHirest mt- 
midti^b^y ^ its uppHttitions. I a- peal td jVnit cauddur 
and impartiality, tocorfirin the proposal I had the honour 
to make you on tills subject, and the production of the cef* 
tiiicates, wdiich are stil' “ ' i*,y possession, if ybu still re- 
meml>er the cir«*u instance ; which indeed was the oceusioa 
of my first having the horour of behig known to yob. 

The apparatu*’ 1 have mentioned, for whtdi 1 obtained Caveats at the 
several caveats in thi patent offiv .pore than twelve years office, 

ago, was ordered b} the n».blenK'.i »io was first Lord 

of the Admiralty, > nose 1/ Jne d encouragement havfe 

supported me, and whose protection have still the honour 
to enjoy. His zeal for the g^od of th^ public, ^and fortne 
sciences, induced him to cause the la^^rattis io be con- An tfpparalui 
s.ructed at bis own expense, uflder itty directiop, as apprtetofS constructed 
by the ceMfi^te of the C!k{bs|iiai»ms bis presence, Ilf mg.'' 

signed by bioiself some tSfi^ aflIeV, emd d^kcd in 17dfi. 
which 1 hoVQ»4h my A^'mMMyithcnXxv. offi- 

cial testifaEionfei^ I pfesumh 1 need t6 several 

others, vrhtohi liboikgh highly respeetabbs in dicmselvl^, 
would add.iiotlufig'to thi|:vaHdily t^iithe'pTonfs already^ipfeV. 
duced,, AU tliesO' persons, of whomj could ^ye you^stM, 
are still ; srtd as most of them at# kue«rb 'toping 
would conftfiB^ if requisite, the piiblicity, wldcb 1 beg ;the 
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favour of you to give this le^r in thcLnext number of your’ 
Journal. 

1 have the hmilr to be, 

• • " * • * ' 

With a juit and ht^|t^adini ration of yon? talents. 


Your my b^bie and very obedient servant, 

ST. AMAND. 




Jto. u. JVijll? 




•» ' V/ 


i ’v 


^ .yNd : 'r -t ‘rv- ^ . . ■ • ' > 

' ^ ^ *4 ^ , , , ' . 

(bt the €owAus$i6n f^ EAer, Wif of Afe#a/s» m OxiMurtaftc 
^05; M^sirij^irv ai#^r. Smxm 

A’' V "V ‘ 

Combustion of a pToafr 6f the property of sulphuric ether to burn 

^c\d gas, leaving a little oxide of car* 
muriatic gas. bpip^lllro Van itfeerten points cut the following experiment. 
Ether. Let tt piece of the whitest possible* sulphate of lime^re- 

xnaia aaai^^tfine in ether. Set fire to this piece well soaked 
in ethers dlld^^radace it ui^r a jar filled with oxiinuriatic 
gas : the etber^or rather its hidrogen, will burn rapidly, and 
. the anrAK^ al' tbc^psuin will be covered with a coat of ox- 
iAs-ef cailK>|i^R- ^ 

coh^f^nstj^fui^^ and of tin is effected in this gas 
as pjssily 0t|Lat^l^>^ Take a ^iteder brass 

wire, terminatis^'’]^^ of 

kindle^ ciVIWtMAic ga*;, 

and it wiU bu^'^U^y tbrowm* out vpark*. 

M il||^^%iiy b<^b, th«t the <|lhrcoa) bas not 

^ property pf bpruing in it, for it remains unaltered- A 
S^^irp exhibi^j^. the; «ame phengipena* . ^ 


Brays, 


Tw. 


. • 



^jbblpif^.lISl. LXXIII, IV 87. Translate ||;pi Traiiiitr»- 
‘ !^hat|j|iacie| ^ Ijjr. Vogel. ^ ^ 

A copper 
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A copper wire does uot buro in this gas, but becomes as Copper, 
soft as lead. 

A brass wire not heated ^4|^ot does the saaie« Brass, 

This gas has no action oi^ t^d-wire. Lead. 

A wire of "French gold'^nielted^ without throwing oat Gold, 
sparks. - " 't- 

Pu re silver usire, andiron wire, were not altered in it. Silrer. 

Mr. Stratiagh, in verifying the preceding experiments, Bnus. 
prefers makipg 

adding a burning 0OI|1 to it« Ha^xstdd burn- 
ing tin wi^re.. . ' fe' ' - Tin. 

He effected the combinN^^ of a vcr|r ^l^der copper Copper, 
wire, the of "l^dTfOt. 

The in'dde of the Jar oxide df 

copper. V » /- 

A wire of ducat gold 4^^ ^ fildt, in the Gold, 

gas, but fjraa slightly' oxi4ii4*. isrobably 

arose jErpjp Jfr, conuining 

more ..opper. ? 

Very slender siliveip^wire melted, after its ^tremity bad siker. 
been made red hot. ' T r v, 

Iron wire by itself was not altered : lltft*dn hddtng to its Lon. 
extremity a wire composed of an alloy of three partd'^ 
antimony with one of tin, which was heated a little before 
its immersion, the iron wire gave out much red'vstpoar, and 
the inside of the jar was coY0ibd with CAbeaglifiri red oxide 
of iron. ^ "fhi" 

Camphor alone does not burn in this gas : h^t if a piece Camphor, 
be stuck h) the end of a cleft stick, . lound with 

tin foil, and this powdered with aprimotiy, the 

camphor. begin to burn wjtb flame. , 

Oil of|brpei|tine, or of gas, gives Essenthl oils, 
•at so.«« but very 

• A ta, Wi!tti4 vt\tl> ^ of nupuiae tiajil.»4|,'^,|(b»|«riatV: pt. 

Pa"*/. 
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Observations in JHustratwn Huortf of 

Rain. Jn a Letter from IfoaiXEii, 

ToW*OTCffOLSON,E8q. 


Appearance e 
clouds on the 
19th, 


«Mi20dlir 


♦© illtis-* 
(§ee Inspaper 

on flic clouds,) I slialt request vour insertion 

f the 

|[ i^o<9ifl^^,ions of clouc) 

disperiet! itStlf ^ different altitudes. 

In soma ” disti|tj^lph 9 .d;. in 

a 'to. eir^ci/mya/ivft 

^to'4e|^/a»d^iiyd^^ fibres 
transt^ersely C^s^lheir sttipmitB, rumuh-rstratus, 

wHid/Tike iwig^'ty shafts of 

l^isin^ tjie Komon, and represented a innjestic 

ujfl^Srai^eV bther places the process of nimhifi^ 

csHikn sfppcared going ou rnpidljs and distant liniuder was 
hoard. About six o’eloek the sky, seen between tlie clouds 
under thadNlB^lOiiding suq, appeared of a very unusual bvown- 
ittbiake coffeirt^'^Jl^heevOT advanced the'niountainous 
clouds' in tw'IRorf^on appeared of a deep blackish^ blue 
Ooloatr, their edjg^a'fis well as those of other detached clouds 
«^re thoiar a bright golden cblour. Flicks of 

d#ifAif ildM al^ ^n the wind, and refracted dark lake 
colourea ^h^^^gfeefs -SB the douds lost; thdr dittinc- 

tire chiradK^/iff/^ml^ata tiiSq^e one 

dense rtaiM 4 i^W^Ind'e^ bijlfer 

On but held up in the 

m^takig; sh^rlif cloud ho wilder re#jaiuecj*, 

Do^lrithstandinga strong wind from the iiortb^^ 

on tWihcn niuff of the SOt^^^be fiaip^l^pirorm sheet 
^WfcrsJreSf^the t$y. As the ^day advanced it broke, 
ipmbust which bodi^bften origil 
J||§ by the collapse of several dis^llt ntodili* 

" cations 
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cations, appeared to resolve ^itself into them again ; as the 
sheet broke part of it seemed mount up into a higher 
and comparativtly calm rQgiM|^ ood formed itself iifcto cirro* 
cumulus, in some places disposed like windrows of hay» iu 
others consisting of small roMddisb nubeculas of various 
sizes; and into cirro^sij^us, oPUsisUng either of flat sheets 
of thin vapour with dentated edges, or disposed in streaks : 
other parts of the oucecoolinuous sheet of nimbus descended 
into a lower r^ion, and ^ated along, pi^<gi^sgcks of iSiODiii/^^ 
with a strong and the diijr faecamt *Pff3r th« 

evening the disfinet mndiflcatious again sosipoiljf t lost ^ 
genet al iBistincBs uf the whii^h ujk >t buORHie 

darker seemed ip^ry red ooloorod, paid this vapour wao seeu 
to thicken in partlcitlar plaeos v^t|h fimeame dense isitaii 
agoin, and gave fotih vivid flashes of thunder 

storms continued through oighj^ » 

From the evident deereaae jo tte qnantiqr of cloud dnr« 
iug the fine part wf the dayi it /s avidenty that^ while part of 
the sheet ot nimbus, which obscured the sky tn the morning, 
divided itself agufia toto the several modiflimtiuns, the col* 
lision of which originally formed it; great pert must have 
been absorbed by the aii^ : this is farther probable from the 
great transparency and dense blue colour of the sky betweea 
the clouds. 

The insertion of these observations in your neat number 
will, if convenient, oblige your constant reader^ 

Clapton, Hackneif, THOMAS FOhSTEU. 

Moy21, 1811. 


— = — 

XHI. 

• ♦ 

Obseruatim on Dr. BoaTpm') ^auam. ^ the ^Atomic 
PrincifissiifChsmistrif. J>4RTOM;fe 


SIR, 


To Mr. ) 


'R. BostoeVs dissertation on the atomic aystem of chf* g ^ 
Riibtry lu your Journal (Va4. XXVIII, page !l8(i|;^ aiUf ‘c^vrithc 

* **806 Ht0 Van Mom’j paprr in \ow Jottraal br 
aloQ Ree^N Cy9)op«eia, article i 

divided 



XTOMIG PRIirCirLEI OF CHEMIBTilY^ 


144 


•tmiciptem divided into two parts; one of which relates principally to 
•f chemistry. theory of chemical combiiiotions, which I have embraced 

from an extensive comp«^isoidM^ observations fur* 

nished by the writings of and from a careful and 

laborious train of expeiiiiiejit^} investigt^tion of my own ; the 
other relates to Air eppHoati<in of the theory to the solution 
of a few of the more simpleand comoiou combinations. On 
,the former of.thesf make, a few observa- 

it is Altogether iinitccessary to 
say it joierepresentation 

or two si;fb^^0c. 9osto4k haa accidtniAlly introduced, 
oam^^^thaM^dgeiv agud hidrogen in water nee as 85*7 to 
14*3 ip.i^e^^^tv and tli^ot^theaetMiimhmare a#7 to 1 nearly 
; aodtha^ to be a hinnry 

compooiid»{fM^e42|)tf^l,^ho>:^^^ Oxigen and hi* 

dro^eii Hew.;6yst. .p* 273) to be 

87*4 and l^j^ n^^ n nitrom gas which I 

xn‘a\n^mtoh^^binaryp ^|fl^|^ nitric acid to 

be («niary\n^l)||ppounds« v. 

Meaning of I do Oct exoctiy agree wUh Dn Boatoek as to his remai4cs 
Sirory anti hy- tho diffenh!^p« betsFeen hypothesis; these 

pothesis. ^ team from their common use differ 

only in. degree. Theory is all or the greatest part of the 
facts reduced to regular law ti hypothesis is where only a 
few facta#re reduced to laws* Jind the rest are either irre- 
ducible, n** train, or have their accuracy 

suspected, { think no one would seriously advance any 
hypothesis do subject, that had not some one or 


fin^ ,piiA(|aii^ established in its favour. What is 
tt^ry tnfoa may be hypothesis to another. If 

.1^em|pn hli;3 lii^:^Ji|i*smpge when no mathematician but 
-himself*, oslabliAed A beautiful 

theory, of satisfaelioM Wil U must 

have been rest of his contempo- 

jaTiss. to iwmark farther, 

that my cheoticaL doctrine on combination is not, ** alto- 


hyp^b«tic«1,’'.tjKcordiiig to Drj jiSristock’s own 
ipwilinini I f iriwr rikff ihr TfrTiii|r im|iinttihii which at a 
thfs« inquiriw was bj obServjii- 
OEotc^ ag IiSatid#, in nitrons 

f •' ■ ' ' oxide. 



AtoMtC PtLlNClPLEi 09 €tlB*tISTET* I 45 

bxide, nitrous gas» and nitric acid, according to the 
pericnents of Davy. And l>r. B. must confess, that the 
greater part of the (acts 1 haire stated in my book, as the 
grounds from which t dtaw my conclusions, ore not new ^ 
i)ut facts that have been investfgaled by others before me, 
and often with the sattie results. 

Dr. Bostock must be' aware, ti)^ in Writing my System 
of Chemistry, t have jiniesdmed all sltdt%^^ that the future 
readers of it would he tolerably acqOateled wttb 'the Various 
branches of the inbchanieial fdiilostTphy'l 
have made a cyclopedia of it; one department iovblk have 
treated of Stalks, another of dynamics, another of h 3 rdrody* 
namics, another of pneumattesi feCi This was notMlay 
design. If therefore L haiw anuOliilced ocrtOtO roles os 
proper to be laid down, ami have gts^en tkp demoustratiou 
of them, it was because they were ^oemod obvious to the 
class of readers I expected, or otherwise were such as Could 
not be demonstrated but by the gradual dtf^fepement of 
the system itself in its progresi. 

I proceed now to point out Che meehimital Consistency Mechanical 
of the Istrule, which Dr. Boitoek has (Ctuoted, page*iWI3, 
namely, that ** when only one combination of two bodies rule^ 
can be obtained, it roust be presumed to be o tinartf one, combinatkai. 
unless some cause appear to the contrary*'; and if this be 
cBtablibhed, the other three which he quotes mtf be const* 
dered as corollaries from it. ^ ' 

Let us supposes mixture, for instance, of hidrogenous Instance in tht 
and oxigeiious gas, in such sort, that timlW are the same 
number of atoms of each gas ; now as the gasses are Uni* 
formly diffused, each atom of HidfOgeii. must have one of 
oxigen more immediately i»Jits vicini^. *Th(S atoms of 
hidrogeo are all repulsive other; lio are those of ox^ 

igen : the atoms of hidrogen are all equally attractive of 
those of oxigei^ and the llftreiitiGn incfeasiei lu somt un^ 
known ratio aa the distance diminishes. Heat, Or some 
other power prevents the union of the two olemcnte, till by 
an electric spark, or some other ttHbtiluf, 'tho 4m|uilibi%itl 
w dist'jrbed, when the power of affintty is enabled 
come the obstacles to its efficiency, and a chemical ^kleii df 
the elementOry particles of hidrOgeii and oxigea ensues. 
VoL.XXlX, — J une, isil. L Now 
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Instance in tl 
composition 

of water. 


® Now the question is, whether, according to the received 
laws of motion, each one oxigen should unite to the 
one of hidrogen next to it, ^ whether 7 atoms of oxigen 
should Jeap oyer all the more proximate atoms of hidrogen 
to another at a greater, /i|^stance, and consequently less at- 
tractive, and that dually only yth of tj^e number of atom^ 
of hidrog^ should ^ he. <^gaged' by Jibe oxigen and the rest 
remain iq A st^e <^,|r^edom as before. T^e former is the 

scarcely require 

anj'^eluci^jst^^^l^Iatleris^^^ by pf, Bostock equally 
plap8ihly^«&i^l§^.formor (page 291). However till it can be 
bhown,^t]^t a less forcj^ pyei;couae a greater, 1 must re- 
fuse my assent. Bes1^‘^ the^re is another consideration, that 
has nq,8|ii^|pil W^ght mef^ij is known, that the oxigen 
carries^thegyea^terp|irt,ofJ^^ iuall probability of ils 

repulsion a]!^g\. with it Jo state; it would 

therefore be an o^d ph^ppj^enoh, it could be rendered vi- 
sible, to see^^l^atOEus of oxigen sprroundirig 1 of hidro* 
gen of equal size, all the atojass of oxigen repelling one 
another, b^t |r^j^ned ap atom of hidrogen at the 
cettfPb, whilst a ^number atoms of hidrogen arc around, 
all equally attractive of oxigen .with the one engaged. But 
the difBcully does not end here : though 1 am^ persuaded 
the relatiyP' weights of the Indrogen and oxigen in water 
are nearly p 1 to 7^ by no assert, that they are ac- 

curately sifci ^ ’^Perhaps Dr. Bostock would prefer the ratio 
of to 85; that is, in the smallest integers, 3 to 17. Now 
.upqp this t^"® subject we must picture to ourselves 

3 atoms o4ebi<lrC|g;^ surrounded by 17 of oxigen as con- 


stitu^g l jhe remaining 14 j^oms of hi* 

(jrogen Ji?^,^^ceiv^ ^^ontinue in J^nr^stic btate 


as speqjtai 


b the equtimiitni of the 
constitution, of an atom of 


of it 

liy galvopisti^rK nolbing but hidrogen and oxigen should be 
;uced, and never any new cojEnbinatioa out 

of particles, as an atom of water 
W^nld it not have been an improvement 
^fqr'me^^ at^s on purpose waterj^y 

aneil^ 9 ^i^Judnogen in^ fpe, and 17 of okigii into one? 

. ..Both you and your readers will probably think by this 

time. 
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time, that I have proceeded far enough iti the develope- 
meiit of the truth of a proposition almost self evident ; if 
not 1 may resume it on sOme future occasion. 

The 3d, 3d, and 4th rales are necessarily consequent to Sd, Sd,and 
the Ist. When an element A has an affinity for another *^“^®** 

B, 1 see no mechanical reasoti why it should not take as 
many atoms of B as are presented to it, and can possibly 
come into contacf with it (which may probably 1^ 13 in 
general), except so jfar as the repsMms qf the atoms of 
among themselves are mor&tjkem a tm^ch/ar^tke^raetion of 
an atom of A. Now this repulsion begbkshwlth 2 atoms of 
B to one of A, in which case the 2 atoms of B are dia- 
metrically opposed; it increases with 3 atoms of B to 1 of 
.A, in which case the atoms of'B are only 120^ asunder; 
with 4 atoms of B it is itiii greats as the distance is then 
only 90^; and so on in propt^on to the number of atoms*. 

It is evideut then from th^e positions, that#. as far as powers 
of attraction and repulsion are concerned, (and we know of 
no other in chemistry) binary coBipoulids must first be 
formed in the ordinary course of things, then ternary ^ and 

so on, tin the repulsion of the atoms (or A, whichever 
happens to he on the surface of the other), refuse^lKidLnit 
any more. 

I shall now proceed to the 5th, 6th and 7th, or remain- Sih, 6tb, «a 4 
ing rules, which Dr. Bostock has not quoted, but of which ^^*‘*‘“^*** 
he is equally in want of an eapHliiktioB, » be would not 
have formed such conjectures as that*<‘ ft sltem the most na« 
tuval to regard the sulphuric acid as the bbsary compound 
of sulphur and oxigeii/’ and that carbome,acid is a 6ma7y 
and carbonic oxide ,a ternary compaund,^^d that nitric 
acid is. a fcwiary compound of axote^^ oxigen and nitrous 
gas a ^p^ary, and that niil^iis oxtd« is binary,, &c. (page 

♦ I 4nd tiom the principlefjSfstet^s, tlhat^'^Upoa the suppotition of 
spherical atoms of equal sise, M^diat the k^t c^VSpiasiciii after chemi- 
cal union is tim same as behttd, imiely, fSCtpiumlljr as tha, central dis- 
tance, the repulsion of anyone alum ot R apcfi anQttaerofB^ io tt^rau 
it from A, Is a constant quantity, on whatever point, the sndase^of A 
it may be pboad 5 so that when there y atoOf of 9 ^ is 

repelled twice as much b> the ocher two.^ It would l|p l9*,ajikyBatoA 
^ placed dhunetrically opposite. When 4 atUBH^ tt 

three as siuah repelled, ftu. v''" 

La ^ nr. 
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5th»6th, and 287, 290 . The 5th rule is “that a binary compound 
7ih rules, should always be specifically heavier than the mere mix- 
ture of its two ingredients.*’ . ®>e principle on which this 
rule is founded is recognised by chemists as general^ if not 
universat; namely, that condensation of volume is a neces* 
sary consequence of the expulsion of heat by the exertion of 
affinity. Thus, steam is spedfically heavier than a mixture 
of 2 parts hidrogenand 1 oxigen; ammoniacal gas is in like 
manner heavier than' t\ azote with 72 hidrogen. The 6th 
rule is term^ civinpouad should be specifically hea- 

* vieV thah the ^mixture lof a bii^ry and a simple, which 

wouldi if combined, ^constitute it; and the 7tfa, that “ the 
above rules and bhserv^ons equally ap|)ly when two bo- 
dies, stich os C and 'and £, &c. are combined/* 

These rulesliicri^^ founded bn tbo^ssime principle as the for- 
mer, which pn^lple entirely" jjiwlades the notions of ni- 
trons oxide itiid rittrtb aetd^ ^bcing binary compounds, and 
discountenances those of carbonic und sulphuric acid being 
binary compoiindfiil’ ^ 

After mAing bb^^tibns on the general rules, 

1 shalLnoW advertf to mdfe particular objects. 1 have 
alread^etnarked, tliat explanations and elucidations similar 
to the above were what I thought unnecessary to enter upon 
in the Work alluded to: it is not improbable but I may have 
been mistaken ui this respect, especially if such inquiries 
and observatf||b astl^fmlowin§l9lould be frequent. “ When 
bodies unityoMy in *one proportion, whence do we learn 
that the combination must be binary? Why is it not as 
** ptobable, that is formed of two atoms of oxigen 
“ and oriie ilf hidrogen^ of two atoms of hidrogen^ and one 
6f oxij^n, orxk '^o"^ number h^atoms 

" of hidrogen^p^ T %a' not perceive ibat Mr. 

Dalton has jjiveSl’^^^reaaol^^ of this binary 

“ comblnsAioh^'^BNM’etice ^ the rest; and I am una» 
hk'to^cili*^ech^(rl^ntl'€a^^ hi Us favour,'* 

{jiag^^283)/' Ihope^siiclj remarks will be nq more adduced; 
and j^lier.jhatif ijjgy^oj'q inquire, for iii^pncc. whj 

I wIncMates 1*28 of oxigea,,or 2 dwa 

and 5’ 12 parts of oxij^etip 

it uili&rsto^, t!hat the?%ea&oi> t shotlld iH^gn is, 
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that in the state of carbonic acid there are two atoms of oxl- 
c;er\ oombiued with one carbon, and a third or fourth 
atom of oxigeo, however it Itiay be attracted by the carbon, 
cannot join it, without expe11in|^ one or more of the atoms 
of oxigen already in conjunction* . The attraction of the 
carbon is able to restrain the mutual repulsion of two atoms 
of oxigen, but not of three or mure* . 

The drift of Dr. Bostock's remarks and olyections, in 
page 285. is qnite beyond tty compr^enwnii. The single 
object 1 had in view in writing the paragraphs there <}uoted 
was, to find the relative weights of hidrogen and oxigen in 
a pound or any other given weight of water. I have de- 
duced them as 1 to 7; whether right or wrong may be a 
question: but certainly 1 had no other object. in view, and 
therefore I consider that as the only one to which any criti- 
cism can properly apply* 

1 must object to such loose quotations os the following ; Loo^cnesa cf 
namely, that I have assumed, ** tbtu when only one com- 
bination of two elefmentary bodies can be obtained, it must 
be binary my language is, ** it must be presumed to a 
binary one unless some cause appear to the contrary. Sup- * 

posing for instance, that iny hypothesis had been formed 
previously to the discovery of curlionic oxide* 1 must have 
concluded, according to Dr. Bostock^ , quotation, that car- 
bonic acid nas a binary compound ; w^hereat 1 Should have 
compared carbonic arid with the other acids, and found 
that like them it ought to contain at least two atoms of 
oxigen to one of b*«ise, and this with me would have an- 

peured “ some cause to the contrary Agaiii, •• only one 

combination of oxigen and ^k^jidrogen* and niily one com- 
bination of hidrogen and iK^te ca|| esist,’^ (page 204.) 

Knowing that 1 never entertains^ such ulfUSt 1 was curious 
to find out those passages iii my book, tlvhiclt could possibly 
be so far misapprehended, and think they must have been 
the following; As only one oontpound of oxigeii and .hi- 
drogen is certainty known,” (page 275), and one 

comp^mnd of hidrogen and azote l]g| ^.^been 
(page 415]^^ These ideas however ere repeatedly a^ixbed 
to ipe, aud m the most express manner, ** We. have never , 

* yet 
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yet been able to prodi.ee more '^than one combination tvith 
each of thebe subBtances, therefl^e Mr. palton concludes, 
that only one combination cad' possibly exist,” (page 280, 
see also ngte.) 

Size of ttorns Though 1 am fully persuaded we are in possession of data 
poi^^ependent sufficient to decide upon the relative weight of atoms, we 
weight. regard to their siae. This last is a matter of mere 

speculation* Dr. Bostock seems to think the size must be 
in direct proportion ka 'the toe%ftr. I should however rather 
supposei that atoms of different bodies may be made of 
matter of different demities, \t the expresbion may be al- 
lowed; thus mercury, the atom of which weighs almost 
170 times as much as that of htdrogen, 1 should conjecture 
^ was larger, bht by no means in the proportion of the 

weights, whieh would require a diameter of five or six times 
the magnitude. Perhaps in a qaestion of this sort Newton 
has a better claim to be heard than either of us; he says, 
(1 think in the aist query to bis Optics) ** God is able to 
create particles 6f matter of several sines and figures^ and 
in several proportions to the space they occupy, and perhaps 
of different densities and forces**? t^^at least I see nothing 
of contradiction in all this.” 

Knowing that Dr. Bostock had occasionally communi- 
cated several cliemical essays , through your Journal, 1 was 
purious to seC efbether ha had not furnished me with some 
arguments ip behalf of that doctrine, which he thinks 
depends for its proof entirely upon subsequent observa- 
tions and experfments.” In the Xlth vp). of this Journal, 
. page 75, May 1805# ha^ given vahiable analyses of the 
apetate an.d i^upeitecetate of The results giy^^e prp» 
portions of lead ^ 


L.e§a ^*,12 or 100 

Apid 3 • • 49" 

4pet8te^Lead 8*4 or , 100 

^ j^dd % ^ 24. 


ndlMlIi^es sB^thcee voilftd 
otTien'ol^'yo^ ctemioal readen, W exaitt'..ie 
^he chemicaf epm^instioDs which I have offered to 

' tjiem 
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them with more iilteiition, than I fear they do. The present 
state of chemical science ii|i|)eriously demands it. 

I remain, yours &c. 

Manchester 9 JOHN DALTON. 

Ma;/ the \5tht 
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lioyal Society of Elimhurght 

(3n the 4th of March, Mr. Allan read a paper on the Kocks in th^ 
rocks of the environs of $!dinbiir§h, being the first of 
series, which he proposes to read on this subject. I’he ® 

prest'it emhracedrthe rocks of St. Leonardos Hill and Salis- 
bury Craig. The specimens illustrating the subject he pre- 
sented to the Sociely,to be deposited in their cabinet. 

On the 18 th, Sir George Mackenzie read some geological 
remarks on the appearance presented by different rocks in Ice- 
land ; and showed their importance in connecting the pheno- 
mena of volcanoes with the principles of the Huttonian theory. Huttonian 
Sir George brought forward the resultsofSir James Hall’s ex^ theory, 
periments on heat modified by compression^ 43md successfully 
applied them to support bis conclusions. The facts were 
explained in a satisfactory 'manner, and thn whole paper 
was so important \t\ a geological point of view,. that we re- 
gret that it is not in our power«^lo gjive afi analysis of it. 

We uifi^stand, however| vthat it will form a pprt of Account o£ 
account of Iceland, whtcH;^^F Gem^^^nd his friends are Iceland, 
about to publish, the work is ofw in tte . 

On the Ist of April, 'iW. l&rewstin; of a Capillary at- 

new instrument, for measuring capillary attraction, the in- traction, 
strument to be exhibited at a future meeting. 

Prof. Playfair read a Tery irfteresting paper, hein^ ,|>art 
hr's naw edttioii^of his iUus|^f^ns of the HdH^isn fair’s iiiustr^ 
theory, titled Remarks on the History Hmtonian 

UOes. ' ' ' • theory. 

Royat 
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^ Edinburgh^ 

Tht Society will gi?e a tc^aif book«» or a qria<)al of 6ve 
guineH9 valqe» to the author of tjhe the best experimental 
essfty io answer to the following question, 
frbt question. i^ny decomposition pt acids and alkalis take place 

on their u niting to form oautral saltSi^ according to an opinion 
lately advanced ^ Mr. Davy in respect to muriates? 

Honorary* estraordinary* and ordinary members of the 
Society are al(|he ijavited as candidates^ The dissertutious 
are to be written in £nglifih* Latin, or French, and to be 
delivered to the Secretary oo. or before the first Pay of 
December* 181 $. And the edjudicatton of the pri^e will 
take place, iu the last week of February following. To 
^ each disaertf^tion is to be prefixed a motto; and this motto 

is to be arritten on the outside of a sealed packet, containing 
the naiq^ and address of Che author. No dissertattou will 
be received with ^the author^s name affixed ; and all dis? 
sertations, except the successful one, will be returned* if 
desirecjji with the sealed packet, unopened* 

Wemerim Nutuml History Society, 

At the meeting on the 6th of April, Mr. William Elford 
Leach laid before this Society qn arrangement of the na* 
Dipteri. of diptera, eprobps^dea of Latreille* with dcf 

scriptions of thp species* which he illustrated by drawings 
and specimeits; At the same Frof* Jamesop read 

Coal hi fot an account of *^6 tj^qurVence qf cjm) in the first saqdstpiie 
first sandstona. formation ^ l^uriq^a i^d Silpsia; ,^1)ehce he inferred 
the possibility ip the extensjve ifo^sitions 

of sandsloi^fp l^ptlaiid*"Jilirhich that mine* 

ral has npt 

Society of 'Natqrgl 


•'I ’ 

1%t 8d of the Maritimp DirMbsry Sytr navigating 
f^orts of India* CWna^&C*, by 
it in the pre% and is 

exppctad llp^ ready;^ {WllMif^n in July, v . 

Btipoft 


India Map* 
time Dirtt. 


fieeietj^Ms- 

mlis. 


The fitat ydlWfi m the 
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Kfport of tht Proceeimgi of the Moiimatiral and Physi* 
cal Class of the French ImSikuie, eontinuedfinn p. 79- 

Mr. Vaiiquelin has analyaed tobacco^ a view to 
tect the priuciplea, that chatacterise this plant, and have tobacco, 
occasioited it to be chosen for the osea for which it is em-* 
ployed : and to ascertain the changes product in it by the 
pre{ 3 aratione it undergoes for sale. It appears to contain an 
animal matter of the albuminous kind, malate of lime with 
excess of acid, acetic acid, nitrate and ifsariate of potash, a 
red matter the nature of which is unknown, muriate of 
.ammonia, and finally an acM and volatile principle appa- peculiar pria* 
rently different from any' other known in the vegetable ciple in ii. 
kingdom. It is this pripcipte, that imparts to tobacco its 
well known qualities; and it may be extracted from the 
plant by distillation, and employed separately. Prepared 
tobacco yielded, in addition to the matter above enumerated, 
carbonate of ammonia, and muriate of lime. 

Mr, Vauquelin tmagined,^ that the juice of, belladonna^ Analysis of 
from its effects on, the animal economy being analogous to belladonna, 
those of tobacco, might contain the acrid principle he had 
discovered in the latter; but .on analysing it he found only 
pn animal matter, salts with base of potash, and a bitter 
substance, from which the juice of belUdoiioa receives its 
narcotic properties. 

Mr. Cheyreul presented to the class a very extensive series prodoefioa sT 
of experiments on vegetable matters. Te object o f some ^mere 
of these wps the bitter principle produced hX the action of 
nitric acid on organic matter containing liitrogen. He con- 
ceives it to be a compound of i^tric acid and an oily or 
resinousja||g(^able matter ; apd he as^rlbjfs its detonating 
property to Afi decompottti^of.lht uji^Cf^di the forma- 
tion of ammoniaca) gas^ prmpe ocld, gas, &c. 

But with the amere is ^nrodaced a r^pi^^liiatter, and a 
volatile acid, on which Mr. C, has made many experiments; 
and which he con^ders as differibg from the amere only by 
a.small addifiwa ofuftrie Mcid^ ^ ^ 

^ooth^ object dtf Mr, ChevrtiiVwaS the *irihi<fthces and of 
formed Ipf.tbe aetion of ^mtric.^aeM «6n carboatodl^^ 
resinous ipattm, which hare p il bp syly pf pi^pitatjng 

gelatine 
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gelatine. Mr. C. does not agree with Mr. Hatchet, their 
discoverer, in considering them as similar to tannin. He 
thinks they differ not only from tannin, but from each 
other; and that their differences arise from the acid em- 
ployed, the matter from which they are prepared, and the 
quantity of acid that enters into their decomposition. 

Solph. icM Mr. C. has likewise examined the ' different compounds 
and camphor, formed by the action of sulphuric acid on camphor. 
Distillation of Not a year passes without presenting us with some happy 
•pints. application of chemistry to the arts, and thus a'ffording ns 

fresh proofs of the benefit, that our manufactories derive 
from the sciences. Thus Mr. Chaptal has made some inter- 
esting observations on the distillation of wine. The irur 
provement of this process has gone hand in hand with that 
of chemistry* One of the principal distilleries in the South 
of France is nothing more than Woulfe’s apparatus on a 
large scale. 

Ancient co- gentleman has analysed seven specimens of co- 
lours. lours found at Pompeia. 

Stuc^’o Ac. examined the processes best adapted to 

’ the management of lime for making solid mortars ; the na- 
ture of different kinds of stucco; the means of giving the 
polish of marble to artificial stones ; and lastly a process for 
reducing white wax to a soup. 

Zinc for roofs. written a paper, and Messrs. Guyton and 

Vauqueliu a report, on the advantages and disadvantages 
V of roofing houses with zinc. 

, . . llie section of /chemistry have also pointed out, at the 

Jrkfunotis ma- .. ^ ^ 

nufactories. desire of the miQistef^ what manufactures may be injurious 

to those who live in ^e neighbourhood ; and wha| measures 
should b^ adop^, %o reconcile the interests pf^ibe manu- 
factures with tl^j|epf the pii^c. * 

Indelible writ ^ report bis ililso'Jbeeo mfide on a paper of Mr. Tarry^s 
ing ink. respecting tfip^eotbposition and iiuprOvemeiit of writing ink* 
The author has compo^ied an ink, wliich is not destructible 
either by acids or alkalis; a great advantage in France, 
where the practice of altering' title d^eds lately been 
very.|iif!iii9ttebt* It hss t^e inconvenience bon^Ver of letti^rg 


InfiuiAtis ma 
nufactories. 


fall i^ Solouribg roattit teq easily. > 

Ari'Sriaj lui. AnotWW^Ktrt, ^11^ turqu(met«fMf.'S^iviu>, 

quotes. gives 
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givt?s TcaBon to hope, that the productions of art in this 
respect will soon imitate exactly those of nature, so as to 
afford us a new source of wealth. 

A committee has also examined the late Mr. Bachelier* Prescrvaave 
composition of a preservative mortar. piaster. 

The progress of mineralogy has not been great. Mr. New diamond 
Guyton however has made known anew crystalline form 
the diamond, and has made some valuable experiments on 
the tenacity of metals. 

From the researches of Mr* Sage it would appear, that Substitute for 
the chrysolite of volcanoes, when powdered, maybe sub- 
stitnted for emery. All the artists that have used it have 
expressed themselves satisfied with it. 

The observations from which geology can draw the most Fossil animals, 
important conclusions are no doubt those relating to fossil 
animals, particularly such as have lived on the earth. Mr. 

Cuvier has continued his inquiries into this subject. ' Jointly 
with Mr. Brongniart he has concludied his mineralogical 
geography of tlie environs of Paris; and he has since ex- 
amined the bony breccice of the coasts of the Mediterranean. 

Thtjte singular rocks, which are found at Gibraltar, near Bony brcc-, 
Terruel in Arragon, at Cette, at Antibes, at Nice, in Corsica, 
on the coasts of Dalmatia, and in the island of Cerigo, have 
been formed in fissures of com pact limestone, which constitues 
the principal part of these countries, and are all composed 
of the same elements ; which are numerous fragments of 
bones, and of the surrounding limestone, confusedly united 
together by a brick-coloured cement. All the boues belong 
tp herbivorous animals, most of them known, and even still 
living in jk^ese places. These are mingled with freshwater 
shells ; which lead to the supposition^ that the breccise a||e 
posterior to the last abode of the sea oit ^ur continents, though 
very ancient with respect to us; since we haye no indication of 
such breccise being formed in the present ‘day^ and some of 
them, as those of Corsica) include unknown animals. 

Bones of animals of the order glires are contained also in Bones in allu* 
allpyial soils. Tb|^ have Wen fq^d in the bogs "of the 
valley pf ta Somme, with horns of isiligs, and heads of oxen ; 
and in the vicinity of Azof, near Black Sea. These 
hpnes belonged to animals of the genus castor ; some much 
yesembling those of the common beaver; others, which 

form 
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tfcbisL 


Fossfl bone# of 
a species of 
dk. 


Skt)|)3 of the 
aurocbsyuvos? 


and of the ori- 
final of our 
dooDcatic cat- 

«e. . 


the bison? 


Bones of the 
and boar. 


form a complete head, from a larger species. Mr. Fischer, 
who discorered this animal, called it trogontherium, wiiich 
M. Cuvier has adopted forhs specific name. 

Remains of glires hare been found also in schists. Three 
species have been described, and Mr. Cuvier has seen the 
figure of one. Which some authors consider as having be- 
longed to a goineapig, others to a polecat. He could not 
determine the genus however, though it has the characters 
of the order glires.^ 

Among the fossil bones of ruminants found in the loose 
soil, Mr. Cuvier hus recognised a species of elk, diirerent 
from that now known. Its remains have been collected iii 
Ireland, in England, on the banks of the Rhine, and in the 
vicinity of Puris, in beds of marl of little depth, which ap- 
pear to have been deposited in fresh water. Other horns, 
discovered in abiindaiice, near Etampes, in sand underlying 
fresh water limestone, prove the existence of a small species 
of reindeer not' now known. Mr, C. has also observed re^ 
mains of the horns of the roebuck, fallow-deer, and stag, 
which do not appear to differ from those of the known spe- 
cies. None are more abundant than these. 

Among the fossil remains of ruminants with hollow horns 
he has recognised skulls of the aurochs, found on the banks 
of the Rhine and' the Vistula, in the neighbourhood of 
Cracow, in Holland, and in North America. These skulls 
differ only in size from those of the present aurochs, and 
this Mr. C. asettbes to their mote abundant nourishment in 
the vast forestsbnd fat pastures of Germany and Gaul. 

Fossil skulls are also found, that differ from those of onr 
domestic cattle oily in beitfg larger, and having a different 
direction of the^ horns. These have been dug up in the 
v^Iey of ta in SOabi^fu Prussia, in England/ and 

in Italy. ** ff'yfiiriiW fo mind,’’ says Mr. C. that the an- 
cients distitfgdWfti^ 'two sorts of wild oxen in Gaul and 
Germany, theurus and th^ bison, shall we not be tempted 
to suppose, that one of them was that, which, after having 
furifls&edWur domestic br^d of pattle, has, Income extinct 
in tif# Ravage state; wli^e tKe other, incapable of beu.j 
tamedlrltifl subsists ihPifl||lfnall numbers only in the forests 
of Lithuania?” 

\l''e find liltewise in the loose soil bones of the l^orse and 

the 
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the boar. The former almost always accompany the fossil 
elephants^ and are found with the mastodontes, tigers, 
hyenas, and other fossil bones, discovered in alluvial lands: 
but it has not been possible to determine, whether they 
belonged to a species difleretit from our domestic horse* 

Itiose of the latter have been obtained chiefly from bogs, 
and exhibit no mark to distinguish them from those of the 
common boar. 

Other hones have been found, which belonged, according species of 
to Mr. Cuvier, to a new species of manatee. They were in muistec. 
strata of a course marine limestone, on the banks of the 
Layon, near Angers ; and were mingled with other bones, some 
of which appeared to have belonged to a large species of 
seal, others to a dolphin. 

The skeletons of three fossil oviparous <l“ad*’tipeds, 
found in calcareous schist, have likewise been examined by reptiles. 

Mr. Cuvier. One was at Oeningen, on the right bank of 
the tlhine, at its eiBdx from the lake of Constance. It lied 
been described and flgured as the skeleton of an antedilu^ 
viau man, uti enow already refuted. Mr. C. has shown, 
that it was a reptile, somewhat resembliug the salaman- 
ders, and belonging to the genus proteus. 

The second, found at the same place, was of the toad 
genus, and approaching to the bufo calamita.* 

The third, and the most singular, discovered in the quar- 
ries of Altmuhl, near Eichstadtand Pappenh^im in Franconia, 
had been described and figured by Colini in the memoirs of 
the Academy of Manheini. Mr. Cuvier considers it as hav- 
ing belonged to a species of sauriefu The length bfits 
neck and head, its long mouth armed with sharp teeth, and 
its long arms^ indicate that it fed on insects which it caught 
flying ; and the ,Mize of its orhtls leads to supposition, ^ 
that it had very large eyes, and was a noctufliif^ animal. No 
reptile now known bears any resemblance twj^hi^^iphabftaitt 
of the ancient world. 

Ill a supplement to his fos«ls of l^outmartre, Mr. Cu*- 
vier lias given a fi^re and description of an ornithofitA 
much more perfect ^thin any before published. It appeals 
to ha^e*been:of the gallinaceous ordefi^ and ' to have eaihe 
nearest in sise tp our common quail. . 

Mr. 
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Petrified fruits. Mr. Sage haa described sotne carpolites. One was a ker- 

nel of a walnnt, found at Lons-le-Saulnier; another a|>- 
peared to have been the fruit of the wild nutmeg, that grows 
at Madagascar and in some of the Molucca islands; and 
the third belonged apparently to a genus approaching the 
durio. The last was converted into jasper, the other two 
into limestone. To these observations Mr. S. adds some 
others, that had been made before, and concludes from 
them, that the petrihed fruits found in our climates are 
exotic. He likewise enters into a chemical investigation of 
the means by which these petrifactions have been effected. 

Order and method will always be two objects of the 
greatest importance in natural history, and particularly in 
botany; and accordingly the most celebrated naturalists 
Nev order of have made them their particular study. Mr. de Jussieu, 
plants. justly be cojasidered as the legislator of methods 

in botany, has formed a new order of plants under the 
name of monimisa. The genera, of which he composes it, 
are ruizia, monimia, ambora, and perhaps citrosma, pavo* 
nia, and antlierospermia. This order should be placed im- 
mediately before the family of otriceae : but at the end of 
the monimiae Mr. de JF. places the calycanthus, hitherto 
united with the rosaces, which be considers as the type of 
a new order, that will serve as an intermediate link between 
the monimise and u trices. 

Fructification Mr. Palissot-Beauvois has studied the organs of fructifi- 
ofKras$es. cations in grasses more accurately than had been before 
done ; and on the structure of each part of these organs 
has founded characters, that distinguish them from each 
other ; thus ,,fdfording means, of arranging the numerous 
species in g<^nera mu^b more natural than those hitherto 



name of ptyebosperma, bordering on the elates and arecas. 
This plant was discovered by the author in New Ireland. 
It fteqaently reaches the height of 8i|Uy feet, and yet its 
tmnfc is but t^o or three inches in diameter. From these 
p^iportioos Mf* t* it the specific name of gracilis. It 
is asUinishing, as he observei, that so slender a tree should 

support 
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support itself: but we know, that all the monecotyledonous 
plants have the hardest part of their wood externally ; and 
this structure impiarts to them a degree of strength, which 
they could not possess if their most solid fibres were in the 
centre. 

Mr. Lamouroux has presented to the class a very exten- Marine plaois. 
sire work on marine plants. In forming one group of all 
these Mr* L. has made a useful innovation. The little pro- 
gress that has been made in the study of seaweeds has pre- 
vented botanists from being agreed respecting the organs 
of fi Lictification. Mr. L. not only embraces the opinion of 
the male and female organs being placed in tubercles at 
the extremity of their ramifications, but characterises the 
different parts of these organs with precision. He has far- 
ther observed, that the species growing on granite, on lime- 
stone, and on sand, are always different. As to their inte- 
rior o^fin^xation, Mr. Decandolle had observed, that it was 
destitute of vessels, and entirely formed of cellular texture. 

Mr. L. distinguishes two sorts of cells; one very long, and 
hexagonal, forming the stalks, and the ribs of the ramifica- 
tions; the other also hexagons, but nearly equal sided, 
and constituting the membranous or foliaceous substance. 

The former he supposes are analogous to the vessels, and 
the latter to the cellular texture of the more perfect vege- 
tables. His researches havie also led him to form seveAl 
new genera. 


To CQRRESPOPfDENT^ 

On perusing Dr. Davy’s paper in our present number, 
and ^he letter from Mr. J. Davy, in whi<^;\be mentions t^e 
properties of Df. Davy’s zuthic acid, df Slfiilipouod of oxi- 
muriatic gas and oxigen, p. 43 6f ouf^ftili£%Q^ber, J.'M, 
Will probably perceive, that the objects of; his obliging com- 
municatibh are there answered. 

To some other j^iTbspondebts a similar remark will a]^ 

ply 

M^teoTrologicaj. 
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ARTICLE 1. 

Oil the Manv/acturing of Thread, and Artith$ resembling 
Flax, Hemp, Tow, and Cotton, from the fibres of the 
common Nettle^ By Mr. Edward Smith, of Brenttvoodp 
Essex*, 

SIR, 

J[ HAVE the honour to transmit to you a short memoir on Uses of the 
that hitherto much neglected and despised vegetable the 
nettle, with the general useful , purposes to which the pro- 
duce thereof may be applied. If you think ft will merit any 
claim to the attention of the Society, I request you will do 
me the favour to lay it before them.^ * 

My attebtion was first directed to this matter a£out thfe 
year 1793, but from many impediment no fovourable op- 
portunity presented itself for particull^ inve^gations till 
about the year 1^00, since which time, I have annually se- 
lected a few of the nettle plants from their various situations 
at diffei*ent per^ji, in 4^|$r to ascertain the state most 

• Trans, of the Spc. of Arts, vol. XXVlll, p. |09. The sUvsr me. 
dal was voted to Mr. Smith. *' ^ ^ 

VoL. XXIX. No. i33-.4uxir, 1811. M caq- 
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congeoial to the procesSt ahd that most suitable to the dif- 
ferent pur|>oses to which 1 thought them applicable. The 
result of my experitnents has deeply impressed upon my 
muidf that they may be made subservient te national utility, 
particularly at the present period^ when our foreign com* 
merce is so generally impeded, pud in consequence our sup- 
plies ef ^reign hemp and flax neatly annihilated. 

Its abundance. 1 beg leave to observe, that the growth of nettles is ge- 
" neral, in every country, particularly in strong fertile soils, 

that on evj|ry bank, ditch^^^'aml place, which cannot be 
brought td tiUage, ihey are produced in such abundance, 
that the quantity, if collected, would be of great magni- 
tude. t 

Placets adapted Tl^e growth of them might be encouraged in such waste 
lo us growth. f^uantity of ladd^of that description might, 

at a moderate asIgiHmse, jbe made to produce aveluablecrop 
of a useful article heretofore regard^ as a nuisance. The. 
shady places in.qroodis, parks, and eoppices, are particularly 
favourable la«tiieir growth ; I have found, them in such si- 
tuations in the greatest perfection in poipt of length and 
Answem every fibre. The fibre of them,* is very similar to that of 

he^OTtox. fla», .^lining l»4at^era«».<ling totbeMiI and 

^ different situatfodt in wl^ch they grow. I have ascertained, 

as for as I have been able to proceed, that they may be sub- 
stituted for apery purpeie for which hemp or flax jy used, 
from cloth of tWfioest lex^^re down to the coarsest quality, 
such m saildotli, 8&c1kii^^c.||. and for qo^ag^ « 

Material tot Anothe^^-^ of which, I 

will a|>plied 

to the-Aanoli^il^ joC qn«l|ti«fc Hie ini* 

{tedioaeau t,’|H^^f.aaineNe baj^HUteljr deprived a. of a 
' stipplj and oc^oald a general VM of cotton 

rag;s in -hich it4ij«rioas>to th, 

preservarion^^^nBlMa^ w.abie vorkaji literature, lo Iht 
truth of athw |tp | «f (|wi,n6t bear tMtW 

V >in^riii«Bitpawia. ' , i 

th«*|wii»ad<92^W7‘ earily V ooQvei^ ^ .writings 


wrotm 
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•Mured. For the porpiMe of irriting^ end printing peper 
they might be gedierod ttriee in one teaion, fli fhr these (m* 
the length of suple la not required^ end tte fibre wonid be 
considerably increased ie its fi be nem ; end ib point of co- 
lour, either in tbeocfoac op.ttnWMmgbt state, the chemist 
prot ess of bleaching now im pieetiee would render tben * 
delicate white. > 

I have in posseasiOQ some MBiplc^ whicb have gone 
through a succession of protsutes simitar to wbeK ere prac- 
tised on hemp and flax; and 1 have, witboat flMedd of any 
implements, brought them to a etate of prepamtiou ready 
for the hackle; but for want of that, and Acre beiog no flax 
or hemp manufdcbwy in this neighbMibeod, I have not 
been able to proceed tartheT,' bji 1 judge ^t,thi^ are su& 
ficieatly advanced ao as ampIykSO onaMIheiMuctlcabiUty 
above referred to. , 

If y qu thtult propen, I sdtt transmit the aMapIci fl»r the 
Society's iaspectten, ««d give any flurthcr inliinMlion in my 
power. I 1 ** 

Permit me the bobuur toeabseribe Isybllf, 'Sr, ^ 

• Ybur moM h^idde eerifiit, 

itfarefifidiiBOfl.’ , &DWAB1> SMlTfX. 

f 

SIR, 

I em much obliged to the Sdeiety fcr tbeif refaence of . 

my communicaliisft to oee of dAtir Obumittees. 'piltent ten Se^y 

yean aubtequcul to my flfMbbeetl«l^(llit$ and wrae to my stHsMam. > 
first experiments, 1 obtor^ed'^tw^iyiowipg parsgnfrii in 
the Chelmsfoitl Chrenkttt Novefiil# fifi, Iflflfi. « The 
Soaety of CEconomy, at HEsevlem, Hl»o | iWbl t |eiX# fiw tho 
best seemoir ue'to the psHrticdlbr tpicbih the eeasob fbr 
gatimng, and manipnkt^b aeoeim^ 'k’ preparing 
neMbri for nsm"V,1(3fi« is tbe oidf 
of them, and ihiNriiibat «tch totoimd jps de> 

lervi^ toe!etteilfld|l df Wu* 1 !iom%fir»t 

had it in cOn tomibrii e n to present toy ebscrvedOns on tl^ 
sotject to dte<Rodi% of Aiii lis., and tbiidting toe metopt 
df great eoiwM|aeiRNb and wisbrag ny oM brantiy tf Jpt 
hw ^to d ty it,< dedined aaswe<^; toa||wt|itn edverdsev 

Mfi Hf 
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Ct>.irsp yarn <5 
flax ironi net 
(les. 


Paper from 
llleni. 


Aii oles pni' 
ducecl fr^tiu 
neiileo. 


My discovery of the pri>pertu s of the nettle is original, 
and arohe entirely from my own observations on the appa- 
rent resemblance to hemp and flax, which I remarked they 
had wlien {^rowing. I now transmit to yon some samples, in 
diiferent states, for the Society’s inspection. 

L have the honour to be, with great respect, ‘ 

Your most humble servant, 

March 28, 180.0. EDWARD SMITH. 


S[R, 

k 1 have now the honour to transmit to the Society my 
“ farther progress, viz. A sample of yarn prepared from the 
coarsest part of the nettle jiroduce, which I dci‘med less lia- 
ble to be injured for want of knowledge in the manufactur- 
ing than the finer qualities. Since my former letters 1 have 
been bleaching ^ome of the nettle flax, and have brought 
it to so good a colour, that a preparation from it would pro- 
duce paper perfectly white, and 1 have caused a sample of 
yarn to be made from the nettle produce, both of which I 
have sent. 

I likewise enclose an improved specimen of paper made 
from the same substance; also a preparation for paper, a 
jiart of the same sample the enclosed was made from- which 
is, of course, much inferior to what would bo done by a 
paper ntanuflicturer. These samples having been made b\ 
such rough instruments as were constructed by my ov\ii 
hands, and which of course the Society will consider, 

1 remain respectfully, Sir,. 

Your obliged humble servant, 
iVou. 10^1309. EDWARD SMITH. 

The following Specimens, produced from Nettles iy Mr^ 

. Sinithf are deposited in the Housekeeper $ Office. 

Samples of the fibres, in their rough state, resembling 
different kinds of hemp and flax. 

Samples of .the fibres equal to the finest flax, and re- 
markably strong in texture. 

Samples of very strong yarn, prepared from the coarsest 
fibres- 

Sumples 
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S:tmples of coarse paper, prepared iVom tlio rough refuse 
iibres. 

Samples of tlie coarse fibres bleached white. 

Samples of a coarse substance resembling cotton pre[)ar-ed 
from llie bleached coarse fihies. 

Samples of white jiaper prepared by lum from the last- 
mentioned substance. 

Mrm Smith’s Process Jbi' prejuiring various Articles from 
Nettles, 

The kind of nettle capable of being manufactured into 
cloth, &c., it is scarcely necessary to say, is that which in 
general is denominated the slinging nettle. The most 
valuable sort, which many years practical experience has Uest sort- 
furnished me with a knowledge of, in regard to length, sup- 
pleness, fineness of the lint, brittleness of the reed, which 
dresses most fretly, with less waste of fibre, and yields the 
greatest produce of long and fine strong hurl, I have found 
j^^owing in the bottom of ditches among briars, and in 
shaded valleys, where the soil has been a blue clay or strong 
loain, but from which situations I have selected some which 
have n easiired more than twelve feet in height, and iip^ 
wards of two inches in circumference. Plants growing lu 
the situations above described are in general fiom five to 
nine feet in height, and those growing iu patclies on a good 
soil, standing thick, and in a favourable aspect, will average 
in height about five feet and a half, will work kindly, and 
the steins are thickly clothed with lint. Tliose that grow Worst nettles, 
in poorer soils, and in less favourable situations, with rougli 
and woody stems, and have many lateral branches, run 
much to seed, arc stubborn, and work less kindly; they 
produce lint more coarse, harsh, and thin, fii every situa- Marks of the 
tion ai d different soil I have experienced the most produc-’hest. 
tive nettles to be those which have the smoothest and moht 
concave tubes, the largest joints, the fewest leaves, 'and 
which produce the least quantity of seed. 

In gathering them, as they are perennial plants, I have They should 
preferred the mode of cutting them down, instead of pulling be cut. 
them up by the roots. This I recommend to be the prac- 
tice^ with a view to obtain a second crop wiiere the situations 

will 
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Time of ga* 
ihering. 


Trc^atment 
after gather* 
iiif. 


A\ovr of it, aad to secure the propagation of them the 
subsequent year. 

The iDORt favourable time for collecting them is from the 
begiooing of July to the end of August, but ii may be contf- 
nued even to the end of October, only the lint of those 
which remain growing to that time will be less supple, and 
will not work so freely ; and if the season happens to be un* 
favourable, it is probable there would not be sufBcient time ’ 
to steep and grass them, in which case they should be dried 
by the heat of the atmosphere, or if the state of the weather 
would not permit of this, then by means of artificial heat ; 
and when dried they should be boused or stacked til! the 
spring, when they might successfully undergo the same opet 
ration jof steeping as those of the first collection. Such os 
grow in grass fields, where the grass is intended for hay, 
should be cut when the hay is cut, in order to prevent their 
being spoiled by the cattle when fejeding; the harU of 
which would be fine in quality, and well suited to be^ 
wrought up with the second crop, and which crop may be 
obtained a^er those of the first cutting, where the situation 
will admit of their being preserved. The fine quality of such 
1 ascertained last aatunin, and found the height of them to 
average thr^ feet and a half ; they were gathered the latter 
end of November. The fpllpwing are the processes adopted 
by me. 

After the nettles are gathered they should be exposed to 
the atmosphere till they gain some firmness, in order to pre- 
vent the skin from being damaged in the operations of dress** 
ing off the leaves, the la^ral branches, and seeds. This should 
be dope a handful at a' lime; and afterward they should be 
sorted, viz. tboaO which lire both long and fine hy themselves, 
those which ar^ both lpng..and coarse by themselves, and 
those which are obort and coarse by themselves ; then made 
up into bundles as large as can be grasped with both hands, 
a .cony^ient siae fur putting them into the water, and 
taking them out; a place, for this purpose being previously 
prepared, either a pond or a from mud, or a brook 

or river* The bundles sl^ttld tbfp be immersed, and placed 
aslant with the root end^^ppetWisI^ and to prevent their 
floating on tba surikcesoiiMB weight f hould be laid upon them, 

The 
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The time required for steeping them is from five to eight St«epmj{. 
days; but it is better they should remain rather too long in 
the water than too short a time, yet great care should be 
taken timt they are not overdone. When the fibre approaches 
to a pulp, and wUL easily separate from the reed, and the reed 
becomes brittle and assumes a white appearance, this opera- 
tion is finished* 

The bundles should then be taken out singly, very care- Grassing, 
fully, to avoid dartiagiug the fibres, and be rinsed as they 
arc taken out of the water to cleanse them from the filth 
they may have contracted ; they must then be strewed very 
thin upon the grass, and gently handled. When the 
surface of them is become sufficiently dry, and the harl has 
obtained a degree of firmness, they should be turned repeat- 
edly, till they are sufficiently grassed ; the time required is 
known only by experience, so much depends on the state 
of the weather during the process; when they are suffici- 
ently done, the harl blisters, and the stems become brittle ; 
they must then betaken up and made into bundles, and 
secured from the weather. 

The harl is now to be separated from the reed, after the Separation of 
manner practised on flax and hemp« either by manual la- 
hour or machinery now in use in those manufactories. This 
Operation was performed in tny experiments by hand, and 
with implements constructed by myself, but which 1 con- 
sider too simple here to describe. 

The harl being separated froili the reed, it requires neyJt Dressing, 
to be beaten, that it may become more ductile for the ope- 
ration of dressing, which may be performed with such im- 
plements as are used for dressing flax or hemp. 

This operation being accomplisbad, the produce of the Spinning, 
nettles is arrived at a state ready for spinning, and may be 
spun into various qualities of yarn, eitW l>y hand, or by 
machinery constructed for the purpo^s of sj^inning flax or 
hemp; and this yarn nmy be sip^i^fully substituted for 
the manufacturing every sort of cletb, cordage, rope, &c., 
which is usually made fmm h^p or flax, and is particu- 
larly calculated for making twine for fishing-nets equal to Twine for fish* 
the Dutch twine imported fpr that purpose, the fibres of the 

nettles 
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nettles being- stronger than those of flax, and not so hartih 
as the fibres of hemp. 

In the course of my experiments on nettles 't often oc- 
curred to me, that the refuse, and *r. h p: t were da- 
inaget! in the rlifterent processes, will* tt ? jiiidei-L'-routli, 
ini^dit he applied to useful piirooses, J in .idd lion to the 
nettle mamifj.etory, as applirahle to the porpcscs f ). whicli 
hemp and llax are U\e(l. Another sinin e of ’cti\e 
labour of great inagnmide would bo denvM' jioir a 
new fauu‘iance, capabu* of being coi.vt • led ii'lo so 
many beneficial uses, if ni;, specnluiioLS sh'-nld h» i-./i iiy 
iicrornpVibhed. In contemplati g llieoe i w ^ m- 

diiced to hi heve the refuse aiui undti-g'.o^th “v; 

converted into piper of various soits, acemd ug * ’he 
changes ih-ey might be luadn to iindLigvi .'Umu i*v se- 
veral operations nece^v^^ry to reduce them Nj a pr >pei '^tute 
for this use; having freqm nily observed, wuii iCgiet, the 
dcterioridion in the quality of wr.ting an\l priniiag jiaper, 
oecasiuned by the use of cotton r\gs in the papir 
tory ; which evince-i itself even to the inont supei ..euil ob- 
server, who may only easuallv open many of the nuHlein 
publication^, an<i winch must be admitted is of the nt nost 
inoment, as it endangers tlu preservatio.i of works of litera- 
ture. lieing eonvincecl of the superior strength of iii ttle 
substance, I thought, could my specuhitions be rodu»*ed suc- 
cessfully to practice, it would not only remedy this great 
evil, and operate as an antidote to the use of cotton rags in 
that part of the paper manufactory, but eventually etiect a 
reduction in the prices of books, which for some years have 
been rapidly increasing, and are now becoiiu; excessive, to 
the great obstruction of disseminating useful knowledge 
among itiankind, and contribute to the diminution of our 
exports in that material branch of commerce. 

In addition- to the above incentives, the consideration of 
the high price of paper, chiefly occasioned, as 1 conclude, 
from the extravagant price of linen rags, and the impediments 
to the procuring a fbreign supply of them, arising from the 
circumstances ofthe times; and seeing that the use of linen 
cloth is in a great measure superseded by the very general 

introduction 
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iijfroduction of cloth manufactured from cotton, which con- 
seq'icntly mu*^! iniiterially diminish the supply of linen rajj;a, 
and pvohably^ ill tc-ocess of time, IVnni the increasing sub- 
stitution of cotton clolh for linen, linen ra^^s, particularly 
oFthc finer ijiialities, may be totally annihilatcfl, (3 rj^ii by 
all these consliJerations, which were foicibly impressed on 
inv rniiid, and feelinj; astn^red of the practicability of rccluc- 
injj;; the Kubstance of to a state* necessary To the pro- 

duction of paper, and confident in the superior strcic^th of 
such paper, ifit<*oulfl be inanufacttpcd from a substance 
so snbstanlii‘1, 1 was most powerfully impelled to attcMOpt to 
lednco to piacticc what in theory 1 had warmly chc^ 
risiied. Tiie attempt was arduous, iiot only from an en* 
tire want ol kaowicdi^e ofliie manufactory, and of the m - 
ccssary utensil^, but i was dcstitole of any firopor iniph*- 
mrif:t to e!*.ra‘^e in the iindertakinj^ with any probability o{ 
socce-s; iiopncj, liowcver bj pers^'ver.mce to succeed, I pn - 
c«‘''de»!, aiitl found on my tir t rmc^h trial my exj pctation* 
realized, 

most fai ou’‘al)l(‘ con^lllion of ti»e linr, with a vli*w lo Pr^pauiion 
the paper mannla' tory, is to he'^iii witli it after it n. hackled ; 
in Older that tJi * hiireo may be divcsttd of the '.Kios wbirh 
enclose them, as, when it is intended to make wiiitc paper, 
liaviiijr ooni: throu!*!) tiiat process, it vvoiild greatly facilitate 
the bleaching, anil be the more easily disenemuber^d of the 
gross I articles. 

When I signify as my opinion, that tlie fibres of nettles 
should be ilrcsscd the same as fur yarn, previous to their 
being prepared with a view to the rnakiiig of paper, 1 wish 
not to be urnlerstood to convey the idea that the operation 
cannot be dispensed with; because I conceive, that, by the 
aid of such machinery us is in use with the paper •manufiw- 
turers, or by some improvements therein, they might be 
brought to a pulp easily, even when the nettles are first 
gathered, should it, with a ViCW to saving of labour, be 
deemed necessary ; but the practicability of this 1 leave to 
the experience which time may hereafter afford. 

My operation of bleaching the fibres for paper was per^ BleacKini;. 
•formed on the grass, which 1 deem preferable to the, new 
mode of bleaching with water impregnated with air by 
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means of oxiq^pnated muriatic acid gas ; because th^ old 
mode of bleaching on grass weaken'^ the strength of the fibre, 
leaves it more flexible, and thereby expedites the macera* 
tion, which in some degree compensates for the time it re* 
quires longer than by the chemical process. But for 
bleaching of yarn or .cloth made of whatever substance, the 
chemical process, if scientifically conducted, experience has 
convinced me is preeminently superior, as it gives additional 
strength to the yarn, greater firmnes to the texture of the 
cloth, and is an immense saving of time, labour, &c. 
Subsequent After the lint is bleached it should be reduced to a pro- 
management, length for paper, and then macerated in water after the 
manner of rags, and undergo similar processes till the sub- 
stance is converted into paper, which may be easily accom- 
plished by manufacturers, and the substance of nettles made 
to produce paper of the first quality and the most substan- 
tial, 

Modelnwhich In my process the lint was reduced by scissors to particles 
as minute as was practicable with such an implement; then 
produced. it was macerated in cold water about ten days, and brought 
as much to a pulp as could be effected without the aid of 
grindiog, &c. Being a stranger to the composition used to 
procure the adhesion of the particles, if any is used for this 
purpose, 1 tried several glutinous substances, none of which 
answered so well as a solution of gum, but I am w'ell aware 
this cannot be generally used, being too expensive. 

After the pulp was impregnated with the solution, I then 
spread '\t thin on a wire frame of my own construction, 
which process, except drying it', with me was final. Not 
being possessed of the means of pressing the paper any 
more than grinding of the lint, and for want of the film 
which adheres to the lint being drt^'sed off, I could not com- 
pletely destroy the' colour, so as to produce a clear white 
without picking out every djscoloured particle, which I so 
well accomplished, that when I had reduced the staple in 
length; in this state it was perfectly free from colour ; the 
deterioration which ensued when converted into paper was 
occasioned by the solution of gum.. 

My processes were the fruits of my own conceptions, and 
I desire it may not be understood, /that I presume to recom- 
mend 
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mend them for practice, being conscious, that the manu- 
facturers of paper, hemp, and flax, from analogy, are pos- 
sessed of the knowledge of operations and means more 
consonant and inflniteiy superior. 

These several manufactures from tlie new snbstance of 
nettles, patronized hy the stimulating approbation and re- 
commendation of the Society of Arts, &c., I with all due 
deference venture to predict will rapidly increase the capital 
of those individuals who ongage therein, aflbrd new em- 
ployment to the poorer classes of society, and become a 
new source of wealth to the nation. 

EDWARD SMITH. 

4pn7, 28, 1810, 


II. 

DB&^riptiQn of an improved Reapinghook for Corn. Bp Mr.. 

Jos£PA Hutton, Jun, of Ridgwapp near Sheffield^ 

SIR, 

J^T a time like the present, when all foreign supplies of AjrncultuTal 

i^rain are cut off, nothing can be more acceptable to the ]'»PTOvemciii)s 
” . . r \ A' ' j . . iroj^onaiii, 

public than useful discoveries and improvements in agri- 
culture. 1 am therefore anxious to contribute, in some 
degree, to this end, by sending some remarks on reaping 
the harvest, accompanied with my new-improved reap- 
hook. 

1 have, for the last eight ypars, had an opportunity of Reaping, 
inspectiog the diflereot modes of reaping the harvest in 
many parts of Great Biitain, and I have also had informa- 
tior on the subject from various parts of Europe and Ame- 
rica on respectable authorities. 

1 will first endeavour to describe the different kinds of 
implements used for this purpose, some of them being ein- 
jployed in one part of the kingdo|ii» and not in another. 

• Tranf. of the Society of Arts, vol. XXVIII, p, 54. The silver 
aedal was voted to Mr. Hutton for this improvement. ' 

The 
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IMPROVED RE'APINGHOOK. 

The sickle; is of the greatest antiquity, though its use le 
now much upon the decline in England. It is almost in the 
form of a half circle, from twenty to thirty inches long, 
about three fourths of an inch broad, with teeth cut in the 
edge from twenty to tliirty in an inch, inclining from the 
liandle to the point. 

The fiitlic is an instrument so generally Known, as { > 
need no de scription, farther than that some are .mimU loegci 
and others broader, as necessity eap»-iee rc<|. »,i- 

The common reap-hook is . hal ‘ Lircniav - ' 

and steel, from twoiily to th.riy ineheN r;,!- i ' is 

and a half broad, and has . ; ’.Inii of 

a sithe. 

The badgiiig or buging-bor; -c *. 5,, *.r /ooi- 

in<»ii veap-hook, p irtiimlar?^ *4* ; ' i , . , ‘ most 

n‘-(d, nd strar^'u .’i! *’ k t ' ./n^-r dy 

> re. 

T!»evi.»t' ' ' ■a’l n , 'u .> k' "* • f 'ui* d m 

'\’o!Kst:i ' M W'csvinore. ■' > < ’ > hberlaLrl. L*an- 

casliiit, \’t '.s- ,-'ksiiir( , L< icesi^r J"- \ortf'.tmi 4 roiiPhive, 

Nsitlingharnshirt . a.i 1 pua J mcolnshire ; it is 
pc» formed by putting the sic' * .to >' » . with \bt right 
hand, no\'(ing it with left I i o-Mg i|u* corn 

into t!ie elbow of the su k ' ' r »(,' i, nolding th'j 

c<‘riJ last wiili tlie lc’'‘ ? itd . ,0 Micn the person 

repeats hi:, ( utt'.ng i,, f .. I t ,, \ large handful, 

which IS generally oi'. - b be lays in the 

slia’» bindir.g n .niv ' 

Tile c-ornn'c»tv i.'.';.' .4 . / . tlie manner above 

specilied, li.d * iiv’< e A ■ ,ent, the sickle, having 

a toothed edge, tKvcs i.ot r\\\ > vaema as are notiminedi* 
iit? ]\ coih;;clcd into the left h,.;. \ ; for it is impossible to col- 
lect all where dispatch is required, particularly in<thiu 
straggling crops, for the teeth of the sickle being inclined, it 
is not so sharp in cutting from point to handle, as from 
handle to jioint, which is evident from a feel with the finger. 
The reap-hook, having a smooth even edge, cuts both ways 
alike, and cuts the straggled stems before they are collected 
in the gatheriug hand, consequently the loss of grain is 
great. The hook is allowed to perform its work with more 

e^se 



IMPROVED REAPINGMOK, 


173 


ease than the bickle, which perhaps accounts for its now 
Loin»’ so general, nothing else being used for cutting wheat 
in the following counties : — Cornwall, Devon, Dorset, So- 
merset, Monmouth, South-Wales, Hereford, Wilts, Hants, 

Berkshire, and part of the adjoining counties; it is also 
’ Kich used 111 Norfolk end Lincolnshire, also Noitliuinber- 
hrud, ^V^ stnoreland, and South of Scotland. It has lately 
' I refl'n'cd into tlie 'orth of Ireland by Irishmen v\ho 
: in SfMLiand, likewise into the Indies for 

riw j .'ri, ^ ' ibont T.ondon, and in the 

Wt-'t r ’ i- — ' Del Ih' ?K^ by the man holding bi'lginihouk, 

the tv ' 'V ' » and while, v\lt]i the left, he re- 

chms^' '« h>:< V 'ui up.oii the slaiidint* coin, 

’A’h'Ci; f '* ti .> 1 tr'fits hi., cnltlng fmtn lii-? 

ngi)t t i., L n f‘»)d ctdie h* n r i left to nis^ right, 

wh,-'' » ' '1 

.;-C(i''tiou .node cl -’in' , Ihe coni is Tins 

cut v('»’y '-.v a nv n, and an.-'^en ‘,c avv- ib 

able, it nr. / !>.* ..i tna-. ha'h_‘.,ig pioduci.': ckmc inannre, 
tVv n the i'vea? jr oua. I r t -Iraw collected; but in btiif 
€‘la\ iaiKi" H>i' Li bMihldc. i perhaps necessav\ to be left , 
to rencic’ -d Is/ei r the following crop. The 

badgii;g- h( 01 ui ei thug oats in Lincoliishirc 

and Stafihrdhitn'v > ^ bt,. :.*rsoaii be procured, is 

preferable to thi . “ * Hnlons in its work, and 

less loss all*. >- ’ • m is g.dhered in straight 

regular order, w ^ ^ ^ uni thcsiibe; foi the 

sitlie requires at i ■ '.i ' . ■ '<j lollov it to bind the 

corn in sheaves, besi g ;he .tnbbl<'. The cons 

after the bithe lies in vei s i rcgidar ordar, and holds more 
moisture in wet weather; besides, the sithe is destrucUve to 
the ripe corn, for its heavy stroke strips from the entangled 
stems the best and ripest grain. 

The labourer seldom con^lde^s the interest of his employer, 
but generally uses such a tool as will do the work with most 
ease to himself. 

I offer my improved reap-hook to the public, with a vievv improved 
to prevent the loss of grain, and at the same time to be used re^pingho^k. 
with ease by the labourer. It has a smooth edge like the 

reap-»hook 
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reap-hooky from the handle. of it towards its middle, where 
the corn is gathered ; the other part has a toothed edge, like 
a sickle, and it will not scatter the corn so much as either of 
the other implements. 

I shall furnish certtlicates to show, that I am the inventor 
of it, and that it has considerable advantages in general use. 
It is a great preserver of corn, in harvest, where it is strag- 
gled much from heavy rains. 

I am, Sir, 

Your obedient Servant, 

JOSEPH HUTTON, Jun. 

The following certiBcates were received. 

Trsiimonicsof A certiiicate from Mr. J. Turner, of Ridgway, dated 
if* utility. Octobers, 1809, stating, that in the year 1805 he had 
made two dozen of improved reap-hooks by Mr. Hutton^s 
instructions; that they were the first he ever knew to be 
made upon this plan, and that in the present year he and 
others have made thirty-five dozen for him. 

A certificate from William Taylor, of Summit Lodge, in 
Ir orkshire, builiif to G. F. Burton, Esq., dated September 
I B09 j stating, that after a few seasons experience, he 
finds Mr. Huttoif s reap-hook preferable to any other, from 
the nature of its edge ; that the labourers under his super- 
intendance used all of this sort the last season, and that it 
is found to be a great saver of corn. 

A certificate from John Boothe, si the, sickle, and reap- 
hook manufacturer. Ford Mills, near Sheffield, dated Oc- 
tober 12, 1809, stating, that Mr. Hutton's reap-hook is 
certainly superior to the common one, and that public 
opinion confirms it as such, for there has been a great de- 
mand for them the last two harvests. 

A certificate from Mr, Edmund Littlewood, of Dent 
Hall, near Dronfield, dated October 15, 180g, stating, that 
Mr. Hatton's reap-hook ia superior to the common onea 
imw in use, especially' in the last'harvest, in which the crops 
have been remarkably straggled, and bad to reap, .owing to 
the heavy rains and winds. That the common reap-hooks 
* ^ cut 
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cut while putting in, before the gathering hand has collected 
the stems together, and consequently many drop and are 
lost; which is not the case with Mr. Hutton's new-invented 
reap-hook, which does not cut before the stems are collected 
together in the gathering hand. 


IIT. 

Beport of Messrs. I)e Prony, Charles, Montgolfier, 
and Carnot, to the French Institute^ on the Invention of a 
new Ensrine^ hy Mr. Cagniard-Latour, ybrwer/y Pupil 
at the Polytechnic School*^ 

J[t is known, that all bodies immersed in a fluid lose a Principle of a 
part of their weight equal to that of the fluid they displace. enjme. 
Oil this principle Mr. Cagniard's new engine is founded. 

The first mover in this engine is not the vapour of boiling maver. 
water, as in common steam engines, but a volume of air, 
which, being conveyed cold to the bottom of a vessel full of 
hot water, is there dilated ; and, by the effort it then makes 
to rise to the surface, acts in the manner of a weight, but in 
a vertical direction, agreeably to the principle mentioned 
above. 

This mover, once discovered, may be employed in differ- 
ent ways: the following is that of Mr. Cagniard. 

His machine, properly speaking, is composed of two The machine . 
others, which have perfectly distinct functions. The object composed of 

of the first is to convey to the bottom of the vessel of hot ^ 

^ answering an- 

water the volume of cold air necessary. That of the se- ferent pur- 
cond, to apply the effort, which this air, once delated by 
heat, makes to reach the upper surface of the fluid, to the 
effect required to be produced. 

For the first. purpose Mr. Cagniard employs the screw of The first the 
Archimedes. If such a screw caase a fluid to ascend by 
turning it in one direction ; it is obvious, that it will cause it 
to descend, if turned in the contrary direction. If then it 

* Jouml dfi Minei, vol, XXVI, p. 465. 

be 
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whlcli conveys 
air CO »ho ImU 
tom of a reser- 
voir oi water, 


whence it ris»'s 
iolothe invi rl- 
ed buckets ol 
a bucket 
wheel in hot 
water. 


the motion of 
which IS irp- 
})lied to the 
jiurpo^e want- 
ed. 


The efTect ot 
the first mover 

quintupled. 


Part of this ef- 
I’cct taken to 
supply the 
place of fhe 
power that 
first sets It in 
niot'on. 


l)p iinint'ised in water, go liiat only liie nt^per part of it:*? 
spirni HMiKiiijs in nir, it un >lii, v.h< ij turnf-rl in the con- 
trary dirertion, to caiibo to tlcbccncl to the lioitoin of this 
water tlie air that it takes into its, upper part in every turn. 
This is precisely what Mr. Cagniard’s machine cioes. 1 he 
air lie wants is lir^t (orivcved to the bottom of the reservoir 
of cold water, in which the screw is immersed; and thence 
it is conveyed by a jiljie to llic bottom of th(f vessel of hot 
water. The heat of this water imiTiediatoiy dilates it, and 
thus creates the new power, whicli »s to act as the first 
mover. In this way llie first object of the machine is ac- 
complished. 

The second, as ive have said, is to apply this new mover 
to the cib'ct to be produced. For this purpose the author 
employs a btickel wheel couipklely immersed in tlic vessel 
of hot water. T he uir, dilated and cf^IIccted at the bottom 
of the vessel, finds a pas^ai;e contrived so as to guide it 
under those buckets, whicii liave their niontbs downward. 
The asctMisional force drives the water out of these buckets, 
and tlio side of the wheel on which they are being thus ren- 
dered lighter, the wheel turns conlinudily like a common 
bucket wheel. 

This ".lieel, being set in motion, is capable of transmit- 
ting its action to any other movable machinery, either by a 
toothed w'heel and pinion, or any oilier means. Jn Mr. 
Cagniard’s machine the ell’cct produced coi.Msts in laising, 
by means of a cord fixed to the axis of th-* wheel, a weight 
of fifteen pounds, with a uniform velocity of an ineli in a 
second, while the moving power applied to tiu; ferew is only 
equal to three pounds with the same velocity. The I'lfect 
of the hciit therefore is -to quintuple the natural efi'ectofthe 
moving power. 

It may be conce*ivcd, that, the moving power being quin- 
tupled, we may take iVoiii this effect a siifiicient momen- 
tum to supply the original power, and still there will remain 
at our di'^posal four times the original power. This in fact 
is done in Mr. Cagniard’s machine. I]y means of a crank, 
he forms a communication between the axis of the wheel 
and that of the screw, so that this turns as if it were moved 
by an external agent, and consumes by its motion a fifth of 

the 



VEW £NGIN£« 


177 


the momentum of the moving power. The reminder 
servf's to raise a weight of twelve pounds with a uniform ve- 
locity of an inch in a second: that is to say, the machine 
continually winds up itself, and leaves a disposable power, 
equal to four times what would be necessary in an external 
agent to keep the machine in niolioii. 

It follows from what lias been said, that, in the machine 
of Mr. Cagiiiard, the lieat at least quintuples the volume of 
air employed in it; since it is evident, that the effect pro- 
duced must be proportional to the volume of this air dilated. 

1 have said at least, on account of the friction to be over- The friction 
come: but this friction is very trifling, because both the 
screw and the wheel, being immersed in water, lose u con- 
siderable portion of their weight, and consequently press 
very little on their pivots, liesides, the movements are slow, 
and not alternative, and there is no jerk in them ; so that this 
i!‘acl)ine is free irom those resistances, that commonly con- and wear but 
snrne great part of the moving power in others, and accele- sms'll!* 

.ate their wear. 

We do not look upon the machine of Mr. Cagniard as h may be use- 
an object of curiosity merely: it may be useful under 
vanoi s circunisiances. As it produces its effeft in a body ations, 
of water heated only to 75** [l67°F.], or even less, it affords 
an opportunity of turning to account the hot water, that in 
various uianufaccories is thrown away, or runs to waste. In 
saltworks, for instance, the ebullition of the saline solution 
miglit be made, by means of Mr. Cagniard’ft machine, to 
work till, pumps I’or liiiiiig the boilers : in ironworks the beat 
of the furnace migtit be made to work the bellows: in com- 
mon bteuin-engine<, which, like that at Chaillot, furnish 
a large quantity *of very hot water, an action might be ob- 
tained equivalent to that of several men, or Rorses: in line, 
in baMis, di'itilleries, potteries, limekilns, glasshouses, foun- 
deries, and wherever there is a production of hot water, or 
of heat, advantage might be made of Mr. Cagniard's ma- 
chine. This machine, which, as has been said, is liable to 
very little friction or want of repair, has also the advantage 
of being easily managed ; and when its action is suspended 
for a time without extinguishing the fire, the beat is not 
VoL. XXlX.-Juur, l«lX. N lost; 
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lost : for, as the water is not boiling, the heal accumulates 
in it, and rurnishes afterward a more powerful action. 

Th*? screw of 'I'hc fccrew of Archimedes, employed in this machine, 
ulVa effect of a pair of bellows, and ini»hl be used 

in this way for as snch in a founder)'. It may even be considered as the 
t‘ir*^rwith pftat known, not only from its simplicity, solidity, 

arid constant action, but from the saving of power in its use 
compared with any other machine employed for the pin- 
pose; for the screw becomes very light and very movable by 
its irnraerMon in water, so that the friction of its pivots is 
next to nothing. 


1 rftachiac 
.4p[>Ii' able to 
u.>i ’« water 
h" • « dii-> of 
Cl. 


fictjcr.j re- 
^ort* 


Mr. Cagniard has likewise applied the action of this ma- 
chine to a body of mercury. As its mcchanisin requires two 
fliruKof unequal densitiets, he iias merely substituted mercury 
for water, and water for air, retaining the same construction 
as is mentioned above. The result is a very simple hydrau- 
lic inaciruio, which, \vithont valve, stoppage, or action of 
fire, being set in motion by any external agent, us a man or 
a stream of v>ater, gives a continual flow of water at a height 
fourteen times as great as that of the column of mercury, in 
which the screw is i in merited. This height may even be 
locreaseil at pleasure, without altering that of the mercury, 
by combining the action of three fluids, mercury, water, and 
air. r or this purpose, instead of raising a column of water 
alone a lighter column is ibrmed by a mixture of water and 
air. This mixture is effected of itself, by disposing the 
lower part ot the pipe that contains this column so as to 
leave its opening partly in water, partly in air, according as 
we would have more of one fluid than of the other, and con- 
.‘.equently occasion the rise of the mixture to a greater or 
less height. It is obvious however, that this does not alter 
the inoaientuin of the moving power, but that, when we 
would rai^c the water to a greater height, the macdiine 
yields a proportionally buialler quantity. This effect is ana- 
logous to that of the Seville pump. 

The machine of Mr. Cai;niard appears to us to include 
many new and ingenious ideas. Its application lias been 
guided by sound theory and a thorough knowledge of the 
true laws ol physics. It appears to us, that it may be use- 
ful to ihe arts on various orcasions. We think therefore. 


that 
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^bat the author merits the encouragement of the class, and pro-* 
pose, that its approbation should be given to the machine. 


IV. 

Description of an Instrument for facilitating the Reduction 
of Plans; by Mr. de la Chaseaussicre*. 

I HAVE tljonght of an instrument for reducing plans. Simple insiru 

which is BO simple, that I am surprised it was not invented 

by others long ago: but this simplicity, which I consider as 

an advantage, is probably the reason. 1 call it a mmvdo* 

meter, as its principal object is the reduction of plans; 

though it will answer equally well for enlarging them. 

This instrument is a wooden rule, with iiduciul edges, at Tkc minudo* 

the extremity of which is a pivot; or a plate of metal with a 
LI- 1 . . ; , senbed. 

hole, into which a pivot may be inserted at pleasure. This 

pivot is a piece of a needle, with a knob for a head. 

On this rule are marked tw^ scales, one smaller than the 
other in any proportion you please. As ray purpose in 
making it was chiefly for plans of mines, 1 took as a basis a Particulaiiy 
scale of 3 lines to a fathom, the proportion generally used 
for such plans; and for the reduction 1 employed a scale of 
one line to a fathom. Such a scale diminishing the length 
and breadth of a plan two thirds each, all the parts will has 
brought sufficiently near to be considered at one view. Such 
a plan may be inferior in minuteness of detail and accu- 
racy to a larger, but it has the advantage of being more 
portable, and will enable the manager to have a clear idea 
of the works under his direction. 

Suppose then I would reduce a plan of th^ee lines to the fa- Method ds 
thorn to a third of this in all its dimensions. I take a rule of!??!'*"* 
two feet long, which appears to me the most suitable length, 
and divide it into three parts, which makes eight inches, or 
96 lines [of course in English measure 60 lines] to each part. 

On the first division, reckoning from the pivot, I trace the 
little scale of one line to a fathom, which gives me 96. 

F rum the extremity of the small scale I begin the divisioa 

* Journal des Mines, Vol XXVI, p. 4Cl. Extracted from a paper 
sent to the of Mines. 

Na of 
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of the larp^er, and the 192 lines remaining give me 64 fa- 
thoms each represented by 3 lines*. 

I afterward subdivide each of these scales by three. 

I fix together the plan and the paper on which it is to be 
reduced, the latter being under the small scale ; and place 
the rule so that it can traverse circularly as much of the 
large plan as its extent will admit. The rule being fixed on 
the large plan wherever it touches a point to be transferred 
to the paper, I note the number of toises on the large scale, 
and opposite ilie same number of toises on the small scale I 
make a mark with the point of a needle set in a handle, or 
merely with a fine lead pencil. Thus 1 set down all the parts 
of the plan one after another, which arc found just and in 
diu? proportion. 

If the plan to be reduced exceed the length of the rule, 
the instrument may be removed to another place. I need 
not mention the necessary precautions in tills case for 
placing the ininudometcr properlyf. 

At first I placed my pivot between the two scales, count- 
ing the diviaions in oppobitc directions; but as theplan was 
reversed in this case, 1 had not the advantage of comparing 
it readily with the original as 1 proceeded. 

It is obvious, that, if we would have other divisions, we 
must have ditlerent rules, or trace these divisions on paper, 
and paste it on tlic same rule. The rule may be graduated 
also on both sides:);. 

V. 

• It might be supposed from the text, that Mr. de la Chabeaussi^re 
began to count the divisions of the large scale from this point j but this 
would, be obviously wrong: both scales must begin their count from the 
pivot, consequently the hrst division in the largerscale must be reckoned, 
in the instarfee before us, at 33, so that both scales will end with 9 G. It 
should have been said too, that the pivot, or the hole for it, musl be 
placed in a line with the edge of the scale carrying the divisiens. C. 

t Though the divisions of the scale amount to 96 toises, there are only 
64 that can in reality be used. Consequently it must be necessary to shift 
the ipinudometer and the paper once at least. C. 

"X If the edges were bevillcd in opposite directions, and the rule were in 
two parts, madetb fit into each other dither way where the smaller scale 
termtnates ■, aud the units were of different lengths, though similarly di- 
vided ; this would give four proportions for diminishing or enlarging. If 
for instance the principal divisions of one of the large scales were an inch, 

and 
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V. 

On Mortars and Cement s\ Experiments that show the Cohe- 
sion which Lime contracts with Mineral^ Ftgctahle, or 
Animal Snbsianccs\ extracted from a Paper read to the 
French Institute the IJth of October, 1808, btf B. iL 
Sage*. 

JHIaVING found, that an alkaline llxiviDl gas was evolved Gas evolved 
from a mixture of three parts of sand and two ot lime slacked limeahd 
by immersion; and desirous of ascertaining, wj. ether tlie 
products of the three kingdoms, miuglerl m the same pro- 
portions, would afford a similar gas; Mr. Sage made a Lum- 
ber of experiments, which taught him, that the force of co- 
hesion contracted by slacked lime was greater with metallic Metallic ox- 

oxides in {jeneraL than with any other substance. These 

^ . ... inorur, 

trials led him to new facts, which enabled him* to discover 

mortars, or cements, at least as solid and impermeable as 
those made with the best puzzolami, which is of the greatest 
use, particularly in hydraulic structures. 

The work we announce points out also a p>*ompt and easy 
initliod of ascertaining the solidity and impermeability of 
mortars or cements, which cannot but be highly interesting 
to builders. 

We must not always judge of the goodness of a cement Mortar <501^ 
from its having acquired a great deal of hol .dity in the open j 
air, for it frequently loses tliis in water, in which it diffuses wator. 
itself. Buddings made with such mortar soon tumble to pieces. 

The necessity of a minute division of the substances, that 
enter into a cement, cannot be insisted ou too fttrongiy. Rules for mak- 
They should first be mixed together uniformly while dry ; 
and they must not be drowned in water, which must be 
added gradually, till the mixture is reduced to a*sort paste* 

and of the other an inch and half } and those of the small scales, one half 
an inch, the other a quarter ) ve should get the proportions of a half, 
a thirdj a fourth, and a sixth. I wo rules, with joints mutually fitting 
each oibet, would give 16 drflercnt proportions. If both edges be 
graduated, there must of course be a hole tor a pivot at the extremity of 
each. C. 

^ Journal des Mines, vol. XXVI, p. 471. The above appears to be 
the fide of a pamphlet, whuh Mr. Sage has published separately. 

It 
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It is of the greatest importance to determine with preri- 
tion the quantit}' of lime employed to obtain the most solid 
mortars or cements ; and in general to use no lime but what 
has beep made from pure limestone, and wliich has been 
kept 9^11 secured from the air after it is slacked. 

In the experiments of Mr. Sage he always employed two 
parts of lime tophree of puzzolana, of sand, &c., which af- 
forded him very hard and impermeable mortar: and bethinks 
this proportion of time may even be lessened, when the 
architect is fully convinced of the impropriety of leaving 
the preparation of mortar to bricklayer’s labourers, binee the 
strength and solidity of hydraulic structures depends so 
much on it. 

The author has divided his experiments into five classes. 
1. Mortars or cements made with substances, that have un- 
dergone the action of fire. The ashes of iegetablt.s, whe- 
ther lixiviated or not, being mixed with two thirds of lime 
slacked by immersion, forms one of the most solid and im- 
permeable cements: a property which they appear to derive 
from the minutely divided quartz, which these ashes contain 
in the proportion of one fourth. 

2. Mortar.s or cements made with metallic substances. 
Iron adds to the hardness of all mortars; and of itself, in 
rusting, concurs in the agglutination of gravel and pebbles, 
as we see on the seashore. According to the state in which 
the iron is, tiuit is combined with two parts of slacked lime, 
its force of cohesion is more or less considerable. 

3. Mortars or cements made with stones of different na- 
tures. Gflestein, chalcedony, sandstone, and gravel, form 
very hard and impermeable mortar with lime. Feldspar, bet- 
ter known by the. name of petuntze, being mixed with two 
thirds of slacked lijne, produces an impermeable and solid 
mortar^ 

4. Mortars or cements that alter in water. Vegetable 
earth, or mould, is essentially composed of minutely di- 
vided quartz, clay, and iron. Mixed with two parts of 
^lacked lime, and water gnough to form a soft paste, the 
brick produced from it, when dried, has some solidity^ 
which it loses under water, where it cracks. 

5. Mortars pr cements made with combustible substances. 

Mortar, 
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Mortnr, or cement, made with sulphur and two parts of coinbusiible 
^!a^ked lime, forms a hard and very sonorous brick, which *“'*****’*^®** 
not altered under water; while mortars made with pulve- 
r)»ed vcii'etuble charcoal, or pitcoal, though they produce 
hard and sonorous bricks, soon fall to pieces in water; as 
do bricks made with sawdust, or raspings of ivory. 


VJ. 


Observations on the Alkaline Metalloids', by Mr.. BuciioLZ*. 

TThe quantity of metalloid substance obtained varies 
considerably. In an experiment made lately in my appa- 
ratus with three ounces of potash, six drachms of charcoal, 
and an ounce and half of iron, 1 obtained but one drachm 
of metalloid, divided into four or five pieces. In the tube 
were found th»rty grains more of metalloid, clotty, and 
contaminated with charcoal; )et all the vessels had stood 
well, and remained impervious to air. The residuum, which 
furnished prussiate of potash, still contained however a 
large quantity of charcoal. It is clear therefore, from the 
small quantity of the product obtained, that it is not the 
whole of the charcoal, but perhaps only the hidrogen it 
contains, which concurs in the formation of the metalloid. 

Not being able to determine the specific gravity of the 
metalloid, as it alters so quickly in the air, 1 thought of 
compoHiig an oil of the same density, in which it would 
neither sink to the bottom, nor float on the surface, and 
which consequently would be of the same, specific gravity. 
This I did by mixing oil of petroleum and lard. The spe- 
cific gravity of ibis mixture was 0*87f). 

Twenty-five grains of the metalloid, converted into pot- 
ash by water, and saturated with muriatic acid, produced 
45 grains of fused muriate of potash, which, according to 
Rose's analysis, would contain 30 grains of potash and ifi 
of acid; but, as only 25 grains of the metalloid were em- 

• Ana. de Chimie, vqI. LXXIll, p. 78. TranslateU from Qehlcn’* 
Journal for May, 1808, by Mr. Tassaert, 
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ployed, there was aa increase of 0'2, which favours ihe opi- 
nion of the alkalis being metallic oxides; otheiwise we must 
suppose, that this increase of weight arises solely from the 
water of cryslallizaiion. 

Into a well closed bottle, containing four ounces of lime- 
water, above half a giain of the Ketalloid in several glo- 
bules was introdured. The combusiion wns effected very 
speedily, and tlie water was rendered very turbid every tSrne 
the globules sunk down, as Cu randan had obr^eived. It 
might be presumed there fore, that the metalloid coiitaiiu-d 
carbon; but, as it is very d'dicult to separate all tba atl- 
hermg oil, it may still be supposed, that the carbonic acid 
came fiom this oil. I thought 1 shoulti obtain a much 
more certain result, by convciiing ihe metalloid into an 
anialgani v«ith mercury, ai.d thus imnieismg it in lime- 
water, which would prevent the comb usiioii of the oil. In 
this process the evolution of gas was \eiy hi Ilk, without the 
water becoming lurbid ; but the gas gradually ceased to be 
evolved, and the surface of the amalgam bet arue covered 
with a light gray pedicle, winch rendeicd the fluid turbid 
and gray, but not milky. A few drops of nilric acid did 
Dot make this cloudiness disappear, and the mixture ac- 
quired a metallic taste. 1 poured distilled water on the re- 
maining uinalgain, and the evolution of gas commenced 
anew with a great d* al of energy; but no pellicle was 
formed, and the h(|uid did not become turbid, I'his result 
may be explained on the supposition, that the contact of 
lime water favours in some degree the oxidation of the mer- 
cury; though it is not easy to say why this should take 
place, as it does not with distilled water, and accordingly no 
pellicle is form,ed. As no trace of carbonate of lime ap- 
pears, it.niay be concluded, that the metalloid contains no 
carbon ; but it would be well to confirm this by fresh expe* 
riments. 

On triturating one part of metalloid of potash with thirty 
of mercury in a porcelain mortar, a pretty ductile amal- 
gam was formed, resembling amalgam of tin : but with ten 
or twenty parts of mercury a gray pulverulent substance 
only was obtained, which assumed a metallic brilliancy by 
pressure. On continuing to bray this substance, it became 

moist. 
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rooist, formed at leng^th an alkaiiiie liquid, and tlie mercury 

became till id. The tendency of this Hmalt^ani to combine a a strong 

xsith other metals is surprisino, it combines even with iron 

, , ^ , 1 . PI nietals. 

at the instant of contact, and extends on its surface; but 
aftt?? some time the metalloid returns lo the state of potash^ 
arid the mercury separates from the iron. 

Twenty-five grains of the metalloid of potash being heat- Potassium 

ed red het in a narrow-mouthed vessel, the small (^lobule^ 

, " ni a narrow 

uinicd into luroer, which liad a bright metallic lustre, that niouttn;(iTei- 

was a mean between that of tin and that of silver, and were 

very fiiud. On cooling they at^sumed the appearance of a 

hard amalgam of tin. In the open uir they became covered and afterward 

ut first with a gray coat, which became blue in a greater 
1 I 1 " I I I p I ' I 1 act ion of air, 

neat, and the blue colour or wfncfi grew iiinch deeper, 

when the gray pellicle was removc^l from the melted matter. 

On heating it more strongly all the colour disappeared, and and of boat 
the wlioio a^sniiK'd a silvei whUencss, with a metaihe lustre, 
v'iii' h lieciimc gray <»n tooling. A liUle of the fus<‘d mat- 
ter, being b.f iight into contact with the air, took lire, and 
gave out a wh.tc vapour, not alkal nc, which deserves exa- 
mination. (^11 Inatiiig it to a cocrry red, a liquid matter 
%\as produced of a yellow brown colour, and destitute of 
metallic lustre, which gradu illy becaiie of a blue green, 
and comported itself as a siliceous comjiound that attracted 
moisture from the air. Potash therefore was formed with- 
out previous influiiunation, and the metal lonl of potash had 
attacked the glass, agreeably lo the experiments of Mr. 

Davy. 

Some time ago 1 treated alkaline matter, from which I potassium 
had failed to obtain metalloid, with linseed nil, according tain.« d 
to Curaudau’s process*. Having subjetted it to a very vio- "eecI"ojl ^ ^ 
lent heat, I could obtain no fluid metalloid in the receiver; 
but in the neck of the retort 1 found a portion in clots, 
mixed with carbonaceous matter, weighing about two 
drachms. On heating it, and straining it through a rag 
under iieated petroleum, 1 obtained half a draclun of liquid 
^[letalloid. 

The residuum still comported itself like the pure mctal- 
Sec JouriKi), vol. XXIV, p. 88. 

loid 
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loid with n-ater, mercury, and other substances. The coaDy 
matter, from which the metalloid had been separated, ap- 
peared to me a detonating pyrophoric prod net of a peculiar 
nature. It had the following properties. Its colour varied 
from deep black to brownish black, and histek blue. It had 
a greater or less degree of cohesion, a pulverulent consist- 
ency, but requiring the stroke of a pestle to reduce it to 
powder. The pulverulent part inflamed with noise on the 
contact of air; but the large pieces did not take fire, till 
they had remained exposed to the air some time. They in- 
flame more quickly when moisture is near. On triturating, 
striking, or pounding this matter with a solid body, it de- 
tonates with more or less noise, with flume, and with dis- 
persion of the mutter when the pieces are large. The noise 
resembled loud cracks of a whip. 1 have even observed, 
that tills decomposition of tlie metalloid with noise takes 
place sometimes under water, and occasions a violent com- 
motion in it. This detonating product was near occabiuning 
me us disastrous an accident, as the metalloid did Mr. Gay- 
Lussac; for, in attempting to get all the matter out of the 
neck of the retort with a sharp-pointed iron wire, a portion 
detonated with a great deal of noise, and almost all the 
burning matter flew by my face. It is obvious therefore, 
that we cannot be loo cautious in operating on this sub- 
stance *. 

On another occasion 1 observed a very violent action from 
some coally matter tilled with metalloid. 1 poured about 
a drachm into an ounce of rectiiied oil of turpentine, and 
immediately perceived a very strong ebullition of the oil, 
part of which was volatilized in smoke. What remained liad 
almost entirely lost iU smell, but had acquired a striking 
smell of solution of camphor in oil of turpentine, yet 1 
could not by any means discover the presence of camphor. 

• A iDixture of sulphate of poUsh and vegetable charcoal, in a large 
proportion, produces a similar effect. Collet^Desc^tiU. 


vn. 
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Vll. 

Farther Observations and Experiments on Oximvriatic Acid^ 
by J. Murray, Lecturer on Chemistry^ Edinburgh. 

To Mr, ^ ICHOLSON. 

SIR, 

In a former communication I had given an account of 

some experiments, which I regarded as subversive of Mr. 

Davy’s lately proposed hypothesis on the nature of muriatic 

and oximuriatic acids. Of these some of the results were Result of the 

called in question by that gentleman, particularly that in 

whirh carbonic oxide, hidrogen, and oxi muriatic acid gasses hidrogen, and 

were subjected to mutual action, either at a low tempera- oximumuc 

11 mi ■ • 1 • -i • acid, question- 

lure or by detonation. The proffuction of carbonic acid in ed. 

this experiment he appeared to have considered as arising 

from xY i operation of the water introduced with the view of 

examining the product; he employed therefore dry ammo- 

iiiacal gas, and with this variation he stated, that there is 

no conversion of carbonic oxide into carbonic acid. Though 

satisfied, that there is litile |)robubility in the supposition of 

any fallacy from this source, 1 thought it right to repeat 

the experiment so us to exclude its operation, and having 

lately done so, 1 beg leave to communicate the result. 

I may previously remark, that 1 had objected to the im- jvfr DavjNer- 
perfect manner in which Mr. Davy’s experiineut whs exe- on 
cuted ; no attempt apparently having been made to discover 
if carbonic acid were formed, but its nonformation having 
been inferred merely from the residual gas burning with 
the same coloured flame as carbonic oxide. This has since 
been attended to, and the experiment performed with a, 
more strict examination of the result. An account is given 
by Mr. J. Davy in his last communication of this repetition 
of the experiment. A mixture of 10 measures of carbonic 
oxide, 4 measures of hidrogen, and 14*6 measures of oxi- 
muriatic acid gas contaminated with % of common air, was 
inflamed by the electric spark ( the residual air being deto- 
nated with oxigen was found to contain 6 measures only of 
carbonic oxide ; 2 measures of this gas therefore had dis- 
appeared. 
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appeared, and it appears to be admitted in the statement of 
the experitn^mt hud been converted into carbonic acid, as 
indeed uo other conclusion could be drawn, l^ut this is 
ascribed to the action of the common air, or of moisture in 
the gasses; and it is inferred, that, when the action of these 
is taken into account, no result more suti^factoriiy cou- 
elusive that no carbonic acid was formed could be cx- 
“ pected.” 

ftiin^urcd car. It is at least, established, that in this experiment, wlien 
Vcunc aod, results are subpiitted to accurate exaiDinaliaii (even 

with the precaution, which Mr. Davy deems so essential, af 
substituting ammonia for water), there is a conversion of 
carbonic oxide into carbonic acid. The Jiict therefore is 
admitted, which I had asserted, and which had been before 
wtAt sati«f&cto. denied. The suppositions by which it is now attempted to 
nty atcouiiied accounted for I regard as unsatisfactory, no proof being 
given, either that the causes assumed did operate, or were 
adequate to the production of the cftect. With regard to 
the supposed operation of the atmospheric air mingled with 
the oximuriatic gas, it is not probable, that, diluted as it 
must be by the large intermixture of elastic fluid, its oxi* 
gen would combine with the carbonic oxide in the feeble 
:..flamuiation, which from the small portion of hidrogen 
cmploy< d would take place in the experiment. And even 
jf it had combined, the quantity of it was not sufficient to 
have converted into carbonic acid half the quantity of car- 
bonic oxide which disappeared. With regard to the sup^ 
posed effect from moisture, as the carbonic oxide and hidro- 
gen gasses were previously dried, it can scarcely be assumed 
to have been present to tlie extent which it is necessary to 
suppose, allowing even that it could operate in the mo-« 
mentar^’ action from the detonation. And if there were 
grounds for supposing, that these ciicuinstunces w ere of 
any importance in producing the result, why were they al- 
lowed to operate It is easy to obtain oximuriatic gas with- 
out such an intermixture of common air as 2 measures in 
t4; it can also be dried by submitting it to the action of 
substances which abstmet water. When they could thus 
have been excludefl, the only reason that could justify this 
aduiiti^ion was the beUef, that their influence was so unim-' 

portant 
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portent that U might be disregarded. But to admit tbem^ 
and at the same time to assume that their operation had 
given rise to the result, the possibility of obtaining which 
independent of such circumstances is the very question at 
issue, appears to be making by choice an ambiguous in* 
stead of a decisive experiment. I am saiisfied however, 
that these circunislaucrB had no important effect. And 
when we liuve the actual formation of carbonic acid, and 
only such modes of accounting for it to avoid the con- 
clusion, that oxigen is communicated from oximuriatic acid, 

I catinnt but regard the result as being in conformity with 
that which I have always stated to be obtained. 

One other observation with regard to this experiment 1 Theproporiion 
find it necessary to make. In employing hidrogen gas to ia 

. . - . . . ^ . j I • 1 thomtDosnuJ:. 

promote the action or oximunatic acid on carbonic oxide, 

the proportion 1 used was equal volumes of the hidrogen 
and carbonic oxide, and in the repetition of the experiment 
with the view of ascertaining if the result 1 had stated were 
accurate it was to be expected, that the same proportion 
would have been observed. Mr, Davy in his former expe- 
riment used thii proportion of 8 parts of hidrogen to 10 of 
carbonic oxide, a deviation of no great importance, and of 
which therefore I did not think it necessary to take notice. 

But he has now employed the proportion of only 4 mea- 
sures of hidrogen to 10 of carbonic oxide. I know not what 
may have been the reason for this change of [iroportion, 
but it is obvious what effect is to be expected from it. I 
had found, that dry carbonic oxide gas, and oximuriatic 
acid gas, do not act on each other; and I had affirmed, that 
they do act, and that there is a production of carbonic acid, 
when a portion of hidrogen is added. According to the view' 
with which that hidrogen was added, that of affording 
certain portion of water necessary to the constitution of 
muriatic acid gas, the larger the quantity used, the con- 
version of carbonic oxide Into carbonic a^id by the oximu- 
rialic acid might be expected to be more complete. Mr. 

Ikwy repeats the experiment with the view of disproving 
the result I had aftirmed to be obtained ; but he reduces the 
proportion of hidrogen more than one half ; and from not 
attending to the effect of it, he withdraws as far as possible 

the 
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the v^ryctren instance held to be essential to its success. And 
still with this variation part of the carbonic oxide is con- 
verted into carbonic acid. 

1 have now to state the results of the experiments I have 
performed, substituting aiomonia f6r water, in examining 
the product of the mutual action of the gasses. 1 was as- 
sisted as befure in making these experiments by my friend 
Mr. Ellis, and the results were witnessed by some other 
friends. 

Ten measures of carbonic oxide gas, and 10 measures of 
hidrogeri gas, each of which had been previously dried by 
exposure to lime, and ^20 measures of oximuriatic acid gas, 
obtained from a mixture of muriate of soda, black oxide of 
manganese, and diluted sulphuric acid, and which had 
been kept in contact with muriate of lime, were mixed to- 
gether in an apparatus fitted with stopcocks, so that the 
gasses could be transferred and mingled without the inter- 
vention of water or of quicksilver. The mixture was ex- 
posed to light, excluding the direct action of the solar rays, 
for about 36 hours. At the end of that time, the apparatus 
being opened under dry quicksilver, a small quantity only 
entered, indicating a very inconsiderable diminution of vo- 
lume; and the quicksilver acquired a slight tarnish, a proof 
of the presence of a small portion of oximuriatic acid. The 
gas was transferred through dry quicksilver into an inverted 
jar; and uiumoniacal gas, which had been previously dried 
by exposure to lime, was added to it. Dense white vapours 
were abundantly produced, and tire introduction of the am- 
monia was renewed from time to time, until their produc- 
tion had ceased. A little water was then introduced to ab- 
sorb the excess of ammonia, and dissolve the concrete salt 
that had condensed. The solution was rendered turbid by 
the test of id uriute of barytes, iudicatiug the production of 
carbonic acid*. 

I soon 

* In some experiments this ref>ult was not obtained, or the transpa- 
Ttney of the solution was at least little impaired. To discover the cause 
of this 1 had ditsolved small portions of muriate and carbonate of ammo- 
nia hi water, thus preparing a solution similar re that which I supposed 
to be formed in the experiment; but on addin|^ to it muriate of barytes 

there 
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1 soon ascertained this in a manner altogether unequivo- of 
caU The concrete salt, condensed on the sides of the jar ptuveti! ^ 
when the action of the ammonia had ceased, beitig collected, 
on dropping it into dilute muriatic acid, a sensible effer- 
vescence was observed, especially when it had been taken 
from the upper part of the inverted jar* This latter circum- 
stance appeared to Indicate, that the ammonical gas, when 
introduced to the elastic fluid remaining after the mutual 
action of the three gasses, had combined iirst with the muri- 
atic acid, and afterward more slowly with the carbonic acid 
that had l>een formed, so that the product of this latter com- 
bination bud been deposited principally towards the head of 
the jar; a result which might indeed be expected from the 
more powerful action of muriatic acid, than of carbonic acid, 
on ammonia. This afforded a mode of obtaining the two pro- 
ducts lua great measure separate. On adding the first portion Exp.?, 
efuinmonia, the white vapours were allowed to condense, the 
re.'idual gas was transferred into another jar, and a fresh 
portion of ammonia added. Thp salt obtained from the 
sides of the first jar was principally muriate of ammonia, 
that from the second was carbonate, and when dropped on a 
dilute acid effervesced as strongly as pure carUmate of am- 
monia did. The production of carbonic acid was esta- 
blished therefore beyond the possibility of doubt : it farther 
appears, that the conclusion 1 had drawn from my former 
experiments was correct, and that there is no fallacy in the 
introduction of water after the mutual action of the gasses 
to examine the product, the result being equally decisive 
when ammonia is employed. 

The residual gas in these experiments w^as found to be a Residual 
mixture of hydrogen and carbonic oxide, with a little oi- 

thcre was no precipitation ; and I farther found, that the transparency 
of a solution of pure carbonate of aninxonia is not immediately im- 
paired by this test. This may be ascribed partly perhaps to the action of 
ammonia counteracting the formation of carbonate of barytes, but 
{*rificipslly to the excess of carbonic acid in the carbonate of ammo- 
nia, which contributes to retain the barytes dissolved. Hence sub- 
carbouaie of ammonia gives a precipitate with muriate of barytes, 
and ill the above experiment the solution became turbid on the addi- 
tion of the moriate only when an extiess of ammonia had been added to 
(he clastic fluid formed by the mutual action of the gassei. 
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The slow ac- 
tion pitferabic 
to deioudtion^ 


but the latter 
gaire similar 
results’. 


Eicponments 
of Mr. Criiirk' 
shanks 


repeated bf 
Mr. Davy. 


frozen ariMn" from the action of the oximurictic acM on 
t})« ammonhi. When mixed with atmospherir air and 
kindled, it Inirned not with the blue lambent flame of car- 
boni<* oxide, but with the quick flame of hidro^^en, and af- 
forded by its combustion only a small quantity of carbonic 
arid. This residue of inflammable gas, while there also re- 
mained a small excess uf oximuriatic acid, is probably to be 
ascribed to imperfect exposure to light. 

In performing the>e experiments [ preferred the method 
of submitting the gasses to slow motiifll action at natural 
teiiiperaliires to that of promoting it by detonation, both a'3 
capable of being conducted with more accuracy, and in 
itself more conclusive. In the mode by detonation it is 
necessary lo operate over quicksilver, and from the action 
cf the oxiraiirialic acid on the quicksilver it is more difficult 
to observe tlie phenomena of the experiment, and to esti- 
mate the results. In the blow action this may be avoided. 
AVe farther avoid any fallacy which may be supposed to 
arise froip the high temperature in favouring the decompo- 
sition of any water that may he present. And the mutual 
action, from its continuance, ay)pears to be more complete. 
I confirmed however the preceding results to a certain ex- 
tent, by performing the experiment by detonation, the test 
of muriate of barytes indicating the presence of carbonic 
acid in the solution formed by the introduction of water after 
the ammonia. 

Mr. J. Davy in his first reply to my observations on this 
subject stated, that he had repeated some of Cruickshank*s 
experiments on the production of carbonic acid by the action 
of oximuriatic acid on the carburetted hidrogeii gasses 
W'ben the experiment is made over water, some ambiguity 
may be .supposed to arise from its influence. But even 
when it is excluded, a portion of carbonic acid ought to be 
brined from the agency of the hidrogen similar to that in 
the preceding experiments: and 1 did not make the expe- 
riment to ascertain this only from the uncertainty with re- 
gard to the existence of oxigen in the composition of these 
gasses, which, if carbonic acid were formed, it might be con- 
tended contributed to its formation. Mr. J. Davy however 
considering this source of fallacy as of little importance, pei^ 

formed 
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formed the experiaient« excludibg ilrater, and stated) that Mr. DsTf. 
he ** never obtained carbonic acid gas, though oximuriatic 
gas in great excess was ei^ploved.’* I alluded briefly in 
my reply to the source of errour whence this observation I 
conceived had arisen, and I now And my conjecture to have 
been just. I had found in the case of the production of car- ^ 
bonic acid from the mutual action of oximuriatic acid, 
hidrogen, and carbonic oxide, that no milkiness is apparent 
on the first or even the second transmission of the gas 
through lime water, the small portion of remaining muriatic 
or oximuriatic acid preventing the formation of carbonate of 
lime. 1 had no doubt that this had operated in Mr. Davy’s 
experiment, especially as he laid stress on the very cir- 
cumstance which would give rise to it, the great excess of 
oximuriatic acid employed ; and I have found, that this is 
the case. One measure of carburetted hidrogen gas ob- 
tained by passing watery vapour over ignited charcoal, freed Theexperi- 
from my intermixture of carbonic acid by careful agitation 
with lime water, and afterward dried, was mixed with a 
measure and a half of oximuriatic acid gas passed over dry 
murit^te of lime; the mixture was inflamed over dry quick- 
silver by the electric spark ; the residual gas was transmitted 
first through water, and afterward through lime water; no 
milkiness was apparent in the latter on the first or second and carbonic 
transmission, but on the third the surface became milky, producad. 
the whole became turbid on agitation, and this was repeated 
on two or three subsequent transmissions. The production 
of carbonic acid was therefore not in the least doubtful^. 

* The residual gis in this czperimcat homed with fhe bhie lambent Residual gae. 
fiame of caibouic oxide, and gave caFbouic acid in i\ji cotubustion. If 
it were found to be carbonic oxide, it would prove, on the aoppoeiti^n 
that the gas from humid charcoal after careful washing with water is 
a binary compound of carbon and hidrogen^ that still more oxigen had 
been communicated flom the oximuriatic acid, than had gone to the 
formation of the earbenic acid ; or, if this were not admitted, the to* 
salt would throw some light on the disputed question with regard to 
what are named the carburetted hidrogen gasses, whefher oxigen eib 
ists in their composition ; as it would render probable the opiirien, 
that this gas at least is a tei-nary comppnnd of carbon, hidrogen, and 
osigen, In opposition to the opinion, that it in a binnsf compound of 
carbon «nd hidrogen. 

VoL. XXIX.— >JVLT, Mil. 
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All the resiilts 
confirm the 
former state* 
meat. 


Kematk on 
the assertion, 
that Mr. 
Da'vy's state* 
ment is not 
hypothetical# 


The multf of all these i^xperiiKiento theOf iustead of in* 
validating, coDfirm what I have before stated# The sources 
of fallacy supposed to exist have been found to have no 
effect; and the more accurately the results have been exa- 
mined, the more strict has been the coincidence with that 
statement In all of them carbonic acid has been found to 
be formed, and Messrs# Davys appeared not to have ob- 
tained it in their experiments, because they did not look for 
it with sufficient care, or were not sufficiently aware of the 
fallacies, by which its production might be concealed# 

On the other topics of this discussion I am pleased to 
6nd, that it is not necessary for me to enlarge; as, with 
regard to those of any importance, Mr. J# Davy has in his 
last communication either attempted no reply to my observa- 
tions on his former statements, or the reply is in general such, 
that, with a few remarks, I willingly leave the decision^to tire 
judgment of those, who have given attention to the ques- 
tion# 

He still for gsample professes to maintain, that the pro- 
position ** muriatic acid gas is a compound of oxtmuriatic 
acid and hidrogen*’ is not an inference from the fact, that 
this gas is obtained from the mutual action of these two sub- 
stances, but is the expression of the fact itself ; that because 
they are the only substances concerned in the experiment, 
and it is equal in weight to the weight of them employed, 
** muriatic acid gas is not inferred, but immediately per- 
ceived to be a compound of oximuriatic gas and hidrogen, 
and that all the other cases are analogous#*’ His brother's 
views therefore he contends are not hypothetical ; and, if I 
fail in proving them such, I foil, be adds, altogether# 1 
confess 1 havf! felt surprised, that this ground of defence 
ever has been assumed, and that Mr. H. Davy should have 
remarked, that I have mistaken his views in supposing" them 
lobe hypothetical, adding, that V'bemerdy stated what he 
had seen, and what he had found.** And although Mr. J. 
Davy might at first have adopted these senttments, 1 had 
hoped, that die observations hi my former pap?r would 
have convinced him, that this view was a ha^y one, that 
these pretensions were too high, and that the subject might 
be presented under a different aspect# If 1 have failed 

in 
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in thisi I must despair of being more successful bj an^r Remark ra 

farther illustrations^ and I feel indeed no desire to add illus- {{IJ *5^^^**^ 

trations on what Appears to me too obvious to bear a mo* Davy*s state. 

mentis reasoning. I shall only present the subject 

one other light ; and beg to remind hini» that the very pos*> 

sibiliiy of the proposition being called in question without 

any doubt being expressed of the accuracy of the experiment 

on which it rests is a sufficient proof, that it is not a simple 

expression of the fact, as he and his brother suppose, but an 

inference from the fact. I should not involve myself in the 

absurdity, or rather in the palpable contradiction of deny* 

ing, that muriatic acid gas is obtained from the mutual 

action of oximuriatic acid and hidrogen, and is the only 

sensible product of that action, while 1 did not call in ques- 

tion the accurac*y of the experiment of which this is stated to 

be the result ; though 1 feel no hesitation in denying (equally 

admitting the experiment) that muriatic acid is a com* 

pound of oximuriatic acid and hidrogen. I perceive an es* 

sential diifereiice between these two propositions ; the one 

(supposing the experiment accurate) is a simple expression 

of a fact ; it will tor ever remain troe, be the progress of the 

science what it may, and no one who understands the terms 

in which it is expressed will call it in question ; the other is 

an inference from the fact, which may be questioned, and 

may prdve to be false. If Mr* Davy however can perceive 

no difference between them, he is right in maintaining, that 

bis brother’s opinion is a genuine theory. 1 trust I need not 

add* to avoid misconception, that I have admitted, that, 

were our induction to be restricted to this fact, the couclu* 

sbn drawn by Mr. Davy, as it is the most direct, would be 

the most probable one; it is only when conqgcted with the 

other phenomena to which it is related, that it become;^ 

more doubtful ; it then comes in contact with a different 

conclusion, which may be drawn, and which in relation to 

some of these phenomena has in its turn the advantage of 

being more directly inferred ; the two are to be compare<jL 

in their whole extent, and the one which in its application to 

all the phenomena shall appear most prbblible is to be pre* 

ferred. It is altogether a limited view, to look only to the 

experiment oT the production of muriatic acid gas from the 

Os ' mutual 
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mutual action of oxi muriatic acid and Lidrogen ; for, to 
draw the conclusion from that experiioent, we in ii8t previ* 
ously know what is the constitution of muriatic acid gas, 
and what the constitution of oxirouriaticacid ; and the most 
probable inferences with regard to these mnst regulate the 
conclusion that ought to be drawn. If tluTe is reuburi to 
believe, that the former is the real acid, and that the latter 
is a simple substance, it may be inferred, that muriatic 
acid gas is a compound of oximurintic acid and hiclrogen. 
But ir there are facts whence it can be inferred, that muriatic 
acid gas contains water, or that oxiiniiriatic acid contains 
o'Jgen, the theory of the experiment must be given in con- 
i.-"inity to these — the oxigen of the oximuriatic acid com- 
bining with the hydrogen, and forming water, which the 


innriiulc acid holds combined with it in the elastic form. 
There are facts from which thepc are the most direct and 
probable eoncliisions; and the»e conclusions arc avoided by 
less direct, and more complicated and hyt)othetica! assump- 
tions. And it is merely an errour in logical deduction to 
suppose, that such assumptions require no independent 
proof, bnt are established because they would follow if the 
inference were admitted, that muriatic acid is a compound 
of oximuriatic acid and hidrogeii. 

Mo-^t obvious To some of the examples which I had given, illustrating 

conriusuHi not general proposition, that the most o)>vious conclusion 

Always just, ^ . 

fiom an experiment is not always the just one, Mr. J. Davy 

has stated some objections, which perhaps it is superfluous 
to notice ; for, were even the illustrations incorrect, the 
pro])Osition itself cannot be denied, and it might be easily 
illustrated by other examples. Ihe troth liowever is, that 
the examples 1 have given remain in full force; ,To one of 
'them indeed, that from the production, of dry miniate of 
potash, no objection has been oifliired. With regard the 
iic tioncf other, that of the production of calomel by combining mu- 
riatic acid and oxide'ot mercury, there may be, as he sup- 
poses, a production also of water, (though this remains to be 
proved) yet still the most direct inference irom the experi- 
ment is, that calomel is a compound of the oxitfe aud acid ; 
for it is u more simple conclusion, that tliis water had been 
deposited K'drii the acfd, than thot it Jiad been formed by 
i the 
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the oxigcn of the oxide combining with hidrogen from the 
acid, while the oxmuriatic acid combines with the metallic 
mercury to form the calomel. Mr. Davy seems to doubt 
indeed if calomel can be formed by presenting miiriutic 
acid to oxide of mercury. If the metal is highly oxidated* 
corrosive sublimate, it has long been known, is formed; but 
it is equally true, tliat calomel is the product of tiie mutual 
action of in urialic ac.d and mercury in a low state of oxi- 
dation. 

1 had given ns an example of hypothetical assumption in Production of 

Mr. Daw’s system, the explanation of the production of 

. , .. . . -in -j ^ acidfrom ma- 

oximunatic acid by distilling muriatic acid from oxide ot viatic acid and 

manganese; the explanation snpposivg^ that the oxigen of oxide of man- 
the oxide combines with the hydrogen of the acid and forms 
water, while the oxi muriatic acid is set free. To this Mr. 

J. Davy replies : ** Mr. M. asserts, that Mr. Davy is ob- 
liged to suppose, that water is produced in the common 
mode uf making oximnriulic gas from muriatic acid by 
means of the black oxide of manganese. Mr. Davy has as- 
certained the/flc/, that oximiiriaiic gas and water are pro^ 
duced, when black oxide of manganese is heated in muriatic 
acid gas.” it is almost superfluous to remark, that here the 
leading term in the proposition, and on which tlie whole dis- 
cussion rests, is changed. 1 had asserted, that Mr. Dav\ 
is obliged to suppose, that in this experiment water is formed : 
and the assertion is strictly correct. To say, that Mr, 

Davy has ascertained the fact, that water is produced, is 
saying nothing to the point. The prodticf ion of water in an 
experiment is not \U formation, nor is it a proof of it ; it i^ 
as probable a priori, that it is deposited, as that it is 
formed : unless there be particular cvidence*indeed^ for the 
latter conclusion, the former is to be preferred as more sim- 
ple and direct; and though water is produced, in other 
words becomes sensible, when muriatic acid gas acts on 
black oxide of manganese, I repeat, that Mr. Davy 
is obliged to suppose it is formed ; and that he has no other 
proof of its fdrmation than thd sup^^osed truth of his hy po« 
thesis, wbieb is of course assuming the point in dispute. 

In a different part of bis reply ivfr. J. Davy, from not at- Distinction 
tending to this distinction between the production of water betweto pro- 

and 
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ductionand and the formation of water, has supposed, that I have ne^ 
formation. , , . . • T » i 

glectecl Its agency in an experiment, when 1 only suppose 

the most direct conclusion, and the one most strictly ana- 
logous to that which would be formed in similar cases, to be 
drawn* If muriatic acid gas in acting on a metallic oxide 
disappears, forming a solid product, while water is also pro- 
duced, the most obvious and direct conchision, and the one 
most conformable to a very extensive analogy is, that the 
acid has- combined with the oxide, and that the water had 
been previously combined with the acid, but does not enter 
into the new combination. If nitric ocid vapour, or sqlphu- 
rih acid vapour, were transmitted over a metallic oxide, with 
similar results; the disappearance of the acid, the formation 
of a solid product, and the production of water; this is the 
very conclusion which I suppose Mr, J. Pavy would consi- 
der as the legitimate one; and it may be well for him to 
consider & little further the grounds on which he violates 
this mode of induction, in refusing to draw a similar con- 
clusion with regard to muriatic acid. 

Hypothetical ^ given some examples of hypothetical explanations 
explanations^ in Mr, pavy*s system, which I regarded as much more 
" complicated than any of those which are given in the oppo- 
site opinion. Mr. J. Davy has endeavoured to render them 
more simple, but 1 fear with little success. Dry muriate of 
potash is regarded as a compound of oxi muriatic acid and 
potassium. On dissolving it in water, 1 conceived, that, 
in conformity to the system, it was supposed to be converted 
into a compound of muriatic acid and potash, a portion of 
the water being decomposed, its oxigen comiuunicated to 
the potassium, and its hidrogen to the oximuriatic acid: 
and that again in expelling the water from this solution, 
r and obtaining the dry salt, the hidrogen of the acid and the 
* oxigen of the potash combine, forming water, while the oxi- 

muriatic acid and the potassium enter into union. In 
giving these as the explanations which are conformable to 
Mr. Davy’s sy8tem.» I believe 1 have done it justice ; and 
that, though sufRcientiy hypothetical and tfomplicated* 
they are the most probable of which it admits, and are in 
conformity to his own statements : *4he action of water on 
theM compounds which have bm usually considered as 

muriateSf 
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muriates, or as dry muriates, but which are properly combi- 
nations of oximuriatic acid with inflammable bases/* being 
stated to be exactly that which 1 have described ; oxigen 
being supposed to be communicated to the base, and hi- 
dpogen to the oximuriatic acid. Mr. J. Davy rightly re- 
marks, that they are conjectures : and to avoid them, he sa- 
tislles himself with remarking, that fused muriate of poU 
ash is a compound of oximuriatic acid and potassium ; and 
the solution of muriate of potash is a compound of oximu- 
riatic acid, potassium, oxigen, aud hidrogen.*’ If fused 
muriate of potash is a compound of oximuriatic acid and 
potassium, how can it be obtained frpin the watery solution 
formed by uniting potash and muriatic acid, by the evapo- 
ration of the water, without the very changes taking place, 
which I have stated ? With regard to the changes that oc* 
cur on dissolving it in water, Mr. Davy gives a View indeed 
somewhat dilFerent from that which I had stated, but not 
much io the advantage of his hypothesis. It is not merely 
it seems a portion of water that is decomposed so as to form 
muriatic acid and potash ; but the whole water, if the above 
statement of Mr. Davy with regard to the nature of this 
schitionhave any distinct mcaniug, is decomposed ; and the 
'lolutionis a quaternary compound of potassium, oxirauriatiq 
acid, oxigen, and hidrogen, in which neither potash, muri- 
atic acid, nor water exists. If this is simplifying chemical 
theory, and rendering it more probable, we have hittierto 
been much mistaken m our notions of simplicity and pro- 
bability. I know not if Mr. J. Davy is prepared to extend 
the same view to other analogous cases, and to say for ex- 
ample, that, when we dissolve sulphate of soda in water, we 
form a compound of sodium, sulphur, oxigen, and hidro^ 
gen. It is needless to analyse the other example of the 
mutual action of nitrate of mercury and muriate of sodq, 
as the same remarks nearly apply to it. 

I had stated the fact of charcoal not bring acted on by Nonaction of 
oximuriatic acid as presenting an anomaly in Mr. Davy's aSron"ciar- 
hypothesis; for, since oximuriatic gas is held to be a prin« coal, 
cipte aimilar to oxigen in its general chemical agencies, it 
ought like oxigen to combine with charcoal, and still morg 
|o. since it combinei with all other inflammable aqd me- 
tallic 
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tallic substances. Of this a satisfactory expYanatioa may 
be given in conformity to the opinion, that oxi muriatic 
acid acts on inflammables by imparting oxigen ; while 
it remains an anomaly in the opposite opinion* To 
this the reply is made by Mr. J. Davy, that 1 seem to 
consider every thing anomalous, that is not accounted 
for; and the query is added, **Can Mr. M. account 
for the want of action between charcoal and nitrogen, 
^nd between the metals and nitrogen ? and, if he cannot, 
does he coDsequeotly consider these facts anomalous r'* 
The fallacy of this reasoning I should scarcely have sup- 
posed could have escaped observation. The anomaly with 
regard to charcoal is not simply, that it is not acted on by 
oximuriatir acid, as it is not acted on by nitrogen; but that, 
being an inflammable substance, and every other inflam- 
mable being acted on by oximuriatic acid, it is not. In- 
flammable substances are not acted on by nitrogen, we 
have therefore no reason to expect any action to be exerted 
by it on charcoal ; while there is reason to expect, that 
charcoal, in common with other inflammable substances, 
should be acted on by oximuriatic acid ; in the one case 
there is no general result, to which an exception occurs; in 
the other there is, and there is therefore an anomaly. Of 
this singularity with regard to charcoal, the explanation 
which may be given in conformity to the common opinion 
is so satisfactory, as to afford even a presumptive proof of 
the trulh of that opinion, the fact being precisely what 
might be expected to occur. On Mr. Davy’s hypothesis it 
is confessedly incapable of being accounted for. 

K«wi^a«;ob- With regard to the new gas, which Mr. Davy has ob- 

Davy! served, a compound, as he regards it, of oximuriatic acid 

and oxigen, I have little to say. W^iihout speaking lightly 
of it, as Mr. J. Davy imagines; or without doubting, that 
it may be able to convert carbonic oxide into carbonic acid ; 
I may simply remark, that 1 have no reaspn to believe, that 
it operated in my first experiments; it no doubt was ex- 
cluded in the repetitioa of the experirneut by Mr. H. Davy, 
in which, as has already been remarked, carbonic acid is 
formed ; and I have farther avoided it in the experiments 
fUted in this communication, without fluding any difler- 

cnc® 
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cnee in the results. The difficulties which Mr. Davy has 
suppoaed attend the common opinion from the comparative 
inactivity of this gas, though it contains ihore oxigen than 
oximuriutic acid, and which he imagines will probably lead 
me to ** adopt the new idea, that oxiiiiuriatic gas is a sim- 
ple body,” appear to me of no weight. The powerful ac- 
tion of oximuriatic acid does not depend merely on the 
quantity of oxigen it contains, but on the state of oombina- 
nution of that element, und tlie disposing affinity exerted 
by the' muriatic acid; and I can easily suppose the quan- 
tity of oxigen to be increased without any augmentation, or 
even with a diminution of power. It will be time enough 
however to explain this to Mr. J. Davy, when the proper- 
ties and composition of this new compound are more fully 
detailed. 

1 have now given all the attention to this controversy, 
which it app('ars to me to claim ; and the progress of it has, 

I trust, shown more clearly, that the common opinion of 
the relation between muriatic and oximurialic*acids is still 
the most probable one, inferred by the most simple and 
direct induction, and in strict conformity with the es- 
tablished theory of acidity, and the chemical agencies and 
combinations of acids ; while the opinion of Mr. Davy, in- 
stead of being, as it has been contended, a simple expres- 
sion of facts, is an hypotnesis, involving assumptions gratu- 
itous and complicated, and at variance with extensive and 
well established analogies. The experimental proof 1 have 
brought forward, and which 1 consider as sufficiently con- 
firmed, is still farther, it appears to me, conclusive in sup- 
port of the opinion 1 have maintained, 1 regard the dis- 
cussion on my part as closed, and 1 shall not be disposed to 
resume it, unless some ijew facts or arguments ar^ adduced 
sufficiently important to demand consideration. 

1 am, with much respect, 

Your most obedient servant, 

Edinburgh^ June the J. MURRAY. 

1811 . 

P. S. Mr, J. Davy, in a communication in the number of On the na. 

your Journai for May, has stated a series of facts, from turey/theme* 

... tailoids, 
which 
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which he has inferred, that the opinion 1 had advanced 
with regard to the nature of potassium is unfounded. He 
will have observed, that, in my second paper, published in 
the supplement to your last volume, which accompanied 
that number, 1 have taken notice of the greater number of 
these facts : and, that 1 had given them due consideration 
both in conducting the additional experiments of which I 
have given an account, and in forming the conclusions I 
had drawn* Tt is therefore unnecessary for me to make any 
observations on hts statements in their present form* The 
whole subject, from the difficulties which attend it, 1 roDBi>» 
der as open to farther investigation, though I may add, that, 
without placing any undue conficlence in my own experi- 
ments, 1 do not consider their results as invalidated ; and, 
that T still regard the view 1 have given of the nature of the 
metalloids us the one which is most probable, nor shall I 
have any hesitation in engaging in the more minute discos* 
sion of the grounds on which it rests* 


VH. 


JOwriptum o/ First t/ApFifUfeff if 

Aoxfis Ibbctson. 


By Mrs. 


To Mr. NICHOLSON. 


I 


SIR, 


Arangenirnt ^ ^ description of the fir tribe of plants, 

of the fir tube, seldom, 1 believe, studied, though well worthy of attention, 
as diifering more in many important particulars than any 
natural order of plants I am acquainted with. Though sel- 
dom interfering in the anaiigemcnts of botany* I have ven- 
tured to place the ths^s with the cypresses, allotting the 
cedai's to the genera thi^ appear to belong to* For they 
hpye been hitherto placed without the ]east regard to thetr 
flower or fruit ; else could the white cedar be called a cedar* 
or the balm of gilead flr a pine? 1 shall divide tbepi into 
three sorts, the pine, the the cedar, fi^Dg 

varioati Sj ecies acter^iis^ t* tb«r fructification*' 

* ■ Fi« 
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Firs differ from plants in general in having no spiral They litve ao 
wire ; for these vessels are absolutely only to be found •P*^- 
wheie the leaves require turning, and not when so fastened 
on the main stem, as to be incapable of changing their po- 
sition: an arrangement that might have been expected, since 
to tr.rQ the leaves as habit requires, Ut Open and shut the 
flower, are the real oflires of the spiral ivire, 

The fir tribe differ also in forming their baik and rind by Theysissfano 
leaves; for, while in common plants the jqices with the ^ 

thread vessels of the bark form together the upper covering itsvcs* 
of the tree, in the tirs they tunn leaves alone;, and with these 
the tree is covered* leaves ot the pines are moresioi* 
pie in their formation than leaves having the spiial wire, all 
that rolling and pressing i^ not used in any of th^ fir ttibe, 
though tlie buds are more difficult to he understood in their 
general arrangement* To comprehend a leaf bud when 
forming, )ou must take it out of the anterior of the ** leaf • 
caly* within which, and next the stem, it will be found. 

The leafliud consists of several pairs of calyxes, having The leaf Volk 
a bundle ol leaves weaving; as at tig* Pl* V* Take one 
of these, and in the solar miscroscope it will show a iciy 
cuiieudy worked wood, vessels ready formed ; as a middle 
to the leaf, and a parcel of thieads weaving the sides of 
the leaf by passing backward and fqi ward : see fig* wbera 

a a are the sides, and d b the middle, through which the 
threads pass* When this is done, the pabulum or blood of 
the plant coagulates, and settles on the threads, forming a 
mass both thick aud durable; while the cobweb skin, which 
is woven with the calyxes, fastens on it, aqd coiers the 
whole* Now the edges of the leaf begin to shoot, while 
threads of singular fineness and beauty appear; but scarcely 
have yon time to admire the various prismatic cplouis they 
reflect in the sun, ere they are covered by the same cobweb 
skin, which makes^of these apparent glass lings (for stich they 
seem] one regular circular vessel; bordering the leaf, and 
fastening dowp the upper surface: the next appearance of 
the leaves is at the top oi a bud, their form is then complete, 
though extremely small. In this bud you see the first start- 
ing of the flower bud from the line of life as at fig. 3; wiiere 
c c are the female buds, d d tbe leaves* No sooner has the 

flower 
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flower bud got its scales and clothing to fit it for the cold 
it may encounter, than the stem will ieagdien, and leave 
the female bud on each side of the stalk ; carrying its leaves 
(still covered by a scale) on the top ; when growing in length, 
and liaving now acquired a proper height, for the last time 
the stem begins to shoot, and the leaves push ofi' the scale 
as they increase, depositing their proper number at each 
point of the stalk, according to ilie species. But the calyx 
still remains stationary, so that the length of the stalk, 

* with the number of leaves contained in each bud, is ^sily 
known. 

Peculiar bud There is in the pines a peculiar sort of bud, that must 

»n ilu- |)ines. catch the uttenliou of the most careless. In the shape, 
and with the appearance of a bud, it is in reality the spring 
shoot, sliowing itself in May or June, just after the leaf 
buds have made their spring increase, and when their fea- 
thery tops displa}* such beatifiil green plumes. It is also 
that peculiar thing, which serves to show the height the tree 
gains each year, and proves, that the leaves alone form its 
covering. It is the increase of the stem without the wood ; 
that is, the bark and inner bark forming their shoots, while 
all around the sides, closely imbedded, are found buds of 
leaves, serving, as the stem increases, for the future cover- 
ing of the tree. As soon as this is finished, the wood, line 
of life, and pith shoot up in the middle, and then the stem 
is completed. 

Female bud. But this does not happen till the female bud is formed 
at the top of this new shoot. At first the line- of life runs 
up through it, and may be seen as a few green threads, fol- 
lowed by some wood vessels. The female flower is then 
protruded ; and the rest of the wood begins to grow. This 
is an uncommonly curious process, as plainly proving two 
things: 1st, That the^bark, inner bark, and leaves, want 
little assistance from the wood : 2d, That as soon as the 
pistil and stamens begin to grow, the line of life is their 
first accompaniment, and then the wood. The bud, when 
the female cone appears at top, is near a foot long, and 
oflen more in the Scotch fir, in the spruce still more, and in 
the silver fir less. Still it is the same thing, though rather 
different in appearance^ 


There 
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There is a peculiarity in the Scotch fir, and Weymouth feculisr bloom 
pine, not to be found in any of the firs, I mean the beuuti- 
ful mutter, which resembles the bloom of* a plum, aixl mouth pine, 
which, like that, is a cryptogumiau plant of an elegant caused by a 
kind ; and though its extreme thickness grows only in spots, 
yet it is spread in a less degree over ull the back of tlie leaf. 

It comes not till the leaf is fully formed ; and disappears 
with age and sickness. 

The Scotch fir is very different from the other pines in scotch hr. 
gro^^h• if not in perfect health, and in a soil exactly suited 
to it, it is but too apt to grow squalid flud ugly. Indeed no 
trees so directly show sickness us the tirs. As soon as the Mark*; of du* 
stem of the side bough ceases to be on an eveii line with®^^®*” 
the branches that proceed from it, especially at its termi- 
nation, and as soon as it stands much above them, it begins 
to mark a disordered frame, and its fuiiirc s} inptoins of 
decay are as regular as the seasons. For years, the tree will 
contl..ue growing more unsightly, though it may require a 
century to kdl it. But when In perfection it is a beautiful 
tree, and less formal than other tirs. The pinus lutifolia is 
a variety of this species. 

^^I'he stem of the pine i have in part described, the leaves Peculiar mat- 
staudiiig instead of bark and inner bark; the scales instead *^^*^*11^**# 
of rind. But next to the bark is a matter in all tirs, which 
has hitherto been called by that appellation, though dif- 
fering entirely from it. To inquire into the nature of this 
substance, its use, and why placed there, may be worth the 
trouble. On examining all those trees which have hitherto and in all trcct 
yielded the tanning priiK'iple, 1 find they have invariably this ****" 

substance placed next the bark, and joining the albumen; 
although it is found in no other trees. Ondartlior examina- 
tion it appears to be allotted to them in a degree of thickrfcss 
very nearly proportioned to the strength we have found in 
this same tanning principle, in each tree. Thus in the 
sumach it is composed of about 8 or 10 rows in thickness, 
in the oak of 6 or 7! in the willow of 5 or 6 : and so on. 

Now on placing a piece of this matter in the solar micro- 
scope; I find, instead of being bark, it is wood formed 
exactly the same as the wood on the other side of the albu- 
men. But so altered, so changed in its appearance and 

feel 
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f^e1» that a Targe magnifier alone could prove it tbe same : 
for instead of that hard and harsh substance* it is soft» 
smooth* and pleasant to a gri'at degree. But when 1 came 
to dissect the firs* instead of finding a few rows of this 
matter* there were 40 or 50* making two or three tenths of 
an inch in thickness ; it was become so soft in every respect* 
that it serves for bread in tome countries. T^hoiigh so 
thick it will turn round the finger with the utmost ease* 
and is far more succulent* more oily, and of a inoie beauti* 
ful white colour* than this matter in any other trees ||^have 
mentioned. 

From all those observations* I think I may notice the Gon« 
elusions I have drawn from these data* without being ac« 
cused of giving way to imagination. 1 am persuaded* that 
this matter* placed in this situation in the tree* is intended 
to guard the albumen from being steeped in this softening 
liquid* aud therefore never gaining the strength requisite to 
it : that the matter thus placed shows the effect of this tan« 
ning principle by the extraordinary changes of its appearance: 
and that the conclusion naturally to be drawn from the whole 
is* how much stronger must the tanning principle be in the 
firs, wiien nature is forced to have recourse to such an eii^e- 
pedient, in such a treble guard : and how strong must the 
juices be* which have produced so astonisliing an alteration* 
for the wood can only be compared to beautiful white leather. 
Why this matter should tear off with the bark* and leave the 
wood, is easily explained* as is also the reason why at this 
time the bark comes off at all. It is in the spring and fall* 
that the new albumen shoots ; and it is then so soft and 
watery, and its vessels* if formed at all, so weak* that the 
smallest effort separates them. Indeed* at first it is only 
a,collectiy>n of the sap to forni the albumen; aud they of 
course then fall apart. 

Wcoii mother wood of the pities, it is nearly the same as in 

trees. any other trees; composed from the depositions of anew 

TOW each year. 

ifrtictification ^ fructification of tKe pinefi. There 

of 'vhcpmvi. is perhaps no seed* where nature so plainly and openly ex- 
poses her whole process* as in this tribe of plants. So evi- 
dently indeed does she develope them to the view of the at- 
tentive 
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teDtive physiologmty that even dissection is unnecessary. I 
shall also, in describing the seed, prove the truth of all I 
have hitherto advanced on this subject, and shall continue 
to take my specimens of the pines from the Scotch fir. There 
is a curious particular .concerning them, yet unknown 1 be- 
lieve. The cones of the present year are not impregnated 
till the following; nor are they fit for planting, or will they 
come off the tree, till the succeeding season. When they 
are first seen on the new shoot, the stamens have already 
exhausted all their powder : besides, the cones have at that 
time no seed within them. But the following May, as soon 
as the stamens make their appearance, the cones, if watched, 
will exhibit a beautiful sight. On each squama will be 
seen two brilliant drops of liquid, the juice of the pistil, 
appearing toward noon, and subsiding in the evening. For 
8 little time it will continue thus, till the stamen has risen 
out of its calyx, and each, anther hangs like a basket of 
gold dust, ready to disperse in air. in a short time the 
drops on each pistil get saturated, and pass down to the 
seed, which they impregnate; running the line of life, filled 
with the mixed liquor, into each seed, and forming the cor- 
culuu . As toon as the heart is perfected, the same line 
shoots lower, and produces the pocket, which is the out- 
ward cuticle of the embryo, and the cotyledons,. When 
the pocket is large enough it joins to the heart, and the 
cotyledons begin to grow ; and this is a long process in the 
fir tribe of plants, where there are from 5 to 10 in each seed. 

1 know DO plants so, capable of proving the mistake into The cotyle- 
which most botanists have fallen, in supposing the coty- 
ledons nourish the embryo”; for though these seeds, like embiyo. 
all others, have the 8 parts periect; yet, being of the foli* 
ferous kind, they are to very diminutive, a large m&gnifieis 
is required to see them* Would then 'roost nourish- 
ment be formed, where there was hardly any embryo to 
feed? Besides, as 1 have before observed, the cotyledons 
are a part of the embryo ; it would therefore be nourishing 
one part with the other; an idea not to be supported. 1 q 
the firs also the nourishing vessels are so very plain, that all 
must see them. See fig. 4 and 5* 

Having now explained the Scotch firs, as an example of The cypress 
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qII the pines, lebich they in fructification and habit closeJy 
resemble, I shall turn to the cypress kind ; including only 
those, the fruit of which bear u strict analogy to the cypress; 
as the white cedar, the balsamea, the arbor vitee^ and others, 
too many to name ; taking the white cedar as an example 
of all the rest* 

The young shoot of the cypress kind is curious.. It so 
much resembles the juniper, that the most , knowing gar- 
dener would be deceived. This is caused by the first shoot* 
iug of the leaf bud iii the itxil of the leaf; which necessarily 
throws it from the stalk, to which at every other time it 
cleaves most closely : for they have inbricate leaves, with the 
leafing branches quadrangular, which makes them take a 
pyramidical form. The Bermudas cedar is only a variety of 
the cupresfius sempervirens, expands more in its branches, 
grows larger in size, and is that species from which the 
wood is taken, so remarkable for its resistance to the insect 
tribe. The pinus balsuine«i, with its hrowii and woody co* 
rollas, has the same fructification, though the cone is in the 
former more expanded. In the arbor vitie it differs little ; 
though this has generally been supposed to carry its male 
and female flowers ou difi'ererit trees. But this I conceive 
a great mistake ; 1 have repeatedly drawn them from the 
same plant, as well as in the bulsamen. 

The stems of the young branches of all these of the cy- 
press kind are more formed like leaves than stems, only that 
they are so thick as to have no edges. They are almost 
wholly composed of pabulum, having very few regular ves- 
sels. A quantity of smaller bubbles of resinous matter, 
surrounded by a net work enclosing now and then a larger 
circular bleb.. Thu? net on net appears to form both the rai- 
tHor branches and leaves: but the principal stems are com- 
posed as those of firs in general ; except, that in the larger 
stem of all firs there is a peculiarity not yet noticed. In 
showing the interior formation of trees, I mentioned the grand 
obstruction, and the middle*. This last was the stoppage 
of the pith at the commencement of each branch. Now 

* Sre Journal, vol. XXVlll, p. 259, 260. 

when 
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v^hen a branch is divided in the firs, the wood as usual is 
perceived to supply the place of the pith ; but in the middle 
of the wood is a square of pith proportioned to the size of 
the branches, which is seen in the firs only. . Iti all firs there 
is very little pith : possibly therefore it may be intended to 
supply the moisture necessary to raise the wood for the pass- 
ing of the buds : for in the firs almost all the buds may be 
Sfeeii passing from the line of life to the exterior in this very 
place; and perhaps no plants give more complete conviction 
to the mind respecting that important point, namely, whence^ 
the fiower buds proceed, than the firs ; for they are seen 
proceeding in every direction from the interior, and throw- 
ing off their female cones as the stem increases. 

The Itfaves.are formed with a large bladder in the middle. The leaves, 
and a thorn at top. 

The fructification is very different from that of the pines, jhe fructifies- 
Fig. 7 is a single squama of the cone of the cedar thyoides; fig. ^on. 

8 is a .quama dissected ; and fig. 1, PI. VI, isthe male ament. 

I now turn to the real cedars, at the head of which may Cedars, 
be placed the cedar of Lebanon. With these I have joined 
the larch, and all those the leaves of which grow in bun- 
dles. In fructification they much resemble the pines; but 
their nature agrees not together; and if any should be se- 
parated beside the cypress, it should certainly be these. 

They are hardy, and brave every climate, from the hot 
Bermudas to the moist Barbadoes, and the cold New Eng- 
land, and grow in perfection in all. They grow also in the 
bogs of America, and on the mountains of Asia. The ce- 
dar we have from Jamaica is a spurious sort ; and the wood 
so porous, that wine soaks through it; while that of Caro- 
lina (probably a true <^edar) is so firm and close^ that it 
often preserves the strongest spirits in vigour. In this cuufi- 
try none of these firs have any scale, or covering to their 
leaf buds ; and they are also perfectly alike in their manner 
of forming their leaves. It is curious, that in the pines, Leaves, 
where the leaves are few, or in pairs, they weave in bundles ; 
and in the cedar, larch, &c., where they come out in bun- 
dles, they weave s'ngly. There is no apparent leaf bud ; 
the whole work is formed within. Each separate little calyx 
has a 1 uudle of threads, which it winds round the long 
VoL. XXTX^ult, 1811 . P vessels. 
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vessels, Mrorkiog them in and out like basket work, thus 
binding them to the middle wood vessel. But no sooner 
are the leaves formed, though ever so diminutive, than the 
stalk shoots, carrying up the leaves with it, and another 
general calyx forms round the parcel of leaves ; the single 
calyxesremainingto bring out fresh oneS,and to serve to co- 
ver the new stalk. The edges of the leaves are formed very 
differently from those of the pines*. A parcel of threads, 
very clear, and apparently full of water, are found shooting 
by the side, and binding themselves to the leaf by a single 
thread. In Home of the real cedars there are two, in some 
three, and in the larch four of these vessels, 
pccnliarity Jii There is a peculiarity in the cedar of Lebanon so very 
Lebunoi/ extraordinary it must not be passed over. The upper cover- 
ing of the trunk of the tree seems as if too long for it, and 
Hts in high ridges all the wiiy, appearing as though, if 
stretched out in length, it would be as long again. It 
would be very instructive to know whether this is the case 
in its native land. 1 have long been seeking for the ball and 
socket found in some plants, and peculiarly marked in some 
firs, where the branches have missed, in the cedar 1 was 
much struck with this appearance, and resolved to try whe- 
ther 1 could find the ball. On cutting round it, it moved 
under my hand, and 1 found it was easily taken out. I 
have now procured ten of them, some formed like a pointed 
top, some merely circular, but the bark and rind, instead 
of being, like that of the rest of the tree, formed of thick- 
ened leaves, are divided into narrow slips of bark and rind, 
rolled, and covering it like basket work. 

Anoth'>r pecu. There is also another peculiarity never seen in Our forest 
•laniy. trees, and whicji appears to belong only to the exotic trees : 

a jirojectifon round the pait wher^* the branches first shoot. 
If they have it uot in their own climate, it may be an in- 
crease to streiigtlien them, weakened by growing in a foreign 
country. 

Frm-uficjiion. 1 shall not occupy your pages with describing at length 
the fructification of the cedar, as its process very nearly te* 
sembles the account already given ; but mention only, that 
Abuufitace of its cone is extremely large and solid, and appears to con- 
unnm. ^ greater quantity of the tanning principle than any 

other 
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other part* The seeds are not only full of it, but are 
covered without by bladders filled with the same juices* 

As I have now concluded my account of the firs, 1 shall Wood 
finish with a few words respectinj^ wood in genera^ as one of 
the most important Subjects in the botanical world. Some of 
our best physiologists have made a strange mistake, if 1 may 
venture to say so, in supposing it impossible that the wood capable of con* 
can convey sap, because the wood can be torn to atoms. ^*^*"®*®^* 
Look in the microscope at one of these shreds, end it will 
be found pointed, not a sap vessel, but a fragment. The 
sap vessels are round, but the wood has besides the bastard 
pipes, pieces of thin fiimsy texture^ which fill up all the 
places between the sap vessels, and are very large in young 
wood, and will divide into hairs; which are often taken for 
important vessels. The sap Vessels also will separate, but 
I cannot conceive their being thus flexible, and easily tom, 
lessens their power of conveying sap when perfect and 
whole. But is it not an easy thing to prove; that they are 
the real sap vessels? since they are the only pipes yet found 
in plants, that will convey coloured infusions, as all ac- 
knowledge. 1 have repeatedly taken a branch three or four 
feet long, and though 1 could not make the coloured mix- 
ture rise the whole space at once ; yet by cutting a little 
below where it stopped, I have made it by degrees rise the 
whole length, and thus proved, that there is no real stop- 
page in the vessels ; but that the sap is capable of flowing 
in one even current from the bottom to the top of the tree; 
and the only reason wc cannot make coloured liquids rise 
with the same ease and quickness as the sap is, that our 
mixtures are not so well tempered as Naturo’s : there is al- 
ways some dust, some matter to choak these little pipes. I 
once made some very curious experiments on capillary at- 
traction, in very diminutive gl^ss piped, which rendered this 
most evident, not only between the liquids, but between the 
pipes which we make when compared to the perfect works 
of Nature. 

As I cannot believe, that any one can strip off the bark Rower buds 
of a tree, and yet be doubtful whether the flower buds 
come from the interior of the wood, I am very anxious ^^ *“^^*^***** 
persuade the physiologist to study at this season the tree 

P newly 
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fienrly barked. . There he will not only eee the buds just 
breaking through, but the variation in each diderent tree in 
this respect~the manner in which each point of the com- 
pass is marked by its growth, by the scarcely undulating 
line of the sap vessels in the north, and by their never end- 
ing h^f circles in the south. 

1 am. Sir, 

Your obliged servant, 

AGNES IBBETSON. 

Mxplanatitni of the Plattm 

PI. V, fig. 1. A bundle of leaves taken out of the inner 
leaf bud of the Scotch fir, while weaving; with their ca- 
lyxes. 

Fig. A single leaf much magnified, and showing the 
manner of forming all the leaves of the pines. 

Fig. 3. A sort of general or mixed b|id in the Scotch fir, 
when the leaves, dd, arc completely formed, and they are 
discovered at the top of a bud ; while the female cones, c e, 
are shooting from the line of life, though not one in ten 
lives to come out of the cradle in the bark, p p. 

Fig. 4. The squama taken out of the Scotch fir. ^ a 
the pistil : o o the two drops : b h the line of life running to 
the seed, and entering it, to form the heart at f\ c the 
nourishing vessels entering the seed at d d ; and fastened to 
the cone at e e. 

Fig. 5. The male collection of stamens or catkin. 

, Fig. A single stamen with itsacale. 

Fig. 7« A squama of the cypress kind,’ taken from the 
white cedar. 

' Fig. 8. The same dissected: h the pistil: ii the drops 
appearing to catch the powder : k k, the line of life passing 
into the seed at r r. I the nonrishing vessels passing into 
the seeds at nn, and then joining 'the eoiie at nun. 

- PL y 1, fig* !• The male calkin of the cypress kind. 
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On the Motion of the Flower of the Barheny, In a Letter 
from Mrs. Agnes Ibbetson. 

To Mr. NICHOLSON. 

SIR, 

lS the berberis has been the subject of a tetter from one Motion of the 
of your correspondents, 1 have waited till the flower was in ^^J^gf^**^^*** 
full beauty, to send you a sketch of the manner in which 
the whole motion is managed by the spiral wire. Dr. Smith 
has most properly observed, that it is a contraction of the 
stem (for it can hardly be called a fllarneut) of the stamen : 
it is so; for the contraction is in the spiral wire within this 
stamen stalk, which is gathered up, as may be plainly seen^ 
when put into the solar microscope. PI. VI, tig. 3, bb\s 
the corolla, a a the stamen fastened to it^—^it has also a 
fastening to the pistil, which» crossing from each side to the 
pistil and round it to the other stamen, makes a general 
communication, but not a very sensible one. The strong 
spiral wire, o o, that manages the flower, ruuii through the 
middle of the stamen c c, with two joining from the sides 
dd, and running into the nectaries, yy, in which they are 
fastened at g g*. So uncommonly strong is this spiral wire, 
tliat it is larger than that which manages many flowers of 
three times the size. There are many cross spirals, for it is 
rather a complicated management; but this will at least 
account for the contractioQ that takes place from a to u, 
and is plainly to be seen. The same thing happens in ihe 
stalk of many plants when in bud, which their posi- 
tion when full blown. Ou placing a bunch of these floaters flowers 
under water, it is very difficult to make the water get to ^iii not move 
them ; but if they are once thoroughly wet, they move no ^hen th<v” 
more. However 1 again repeat what I have said iu my last roughly wet. 
letter, that I cannot say 1 am myself Coovinced what is the 

* PI. y Ij ^9 OM, shows ihasiem of she stamea of the bssbenjr In 
Us pertect state; and fig. 3. a a, the stem cut open to expose the cases 
of the spit^ wire. 
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power, which rules the spiral wire : but that this wire is the 
cause of the motion^ whatever may be the superior cause 
that regulates it, I am hourly more and more convinced. 
Structure of its The berberis is curious on another account ; its corolla is 
corolla Y^jpy peculiarly made, something like the watery corolla, 
but not quite ; no one can look at it, and not see that it is 
water, which causes all the beauty of its light and spark- 
ling appearance. 

I am. Sir, 

Yopr obliged servant, 

AGNES IBBETSON, 
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An improred Method of cultivating the Afyine Strawberry,. 
By Thomas Andrew Knight, Esq, F, R, S,, ^-c.* 

Culture of the Strawberry is a fruit, w’uich is agreeable to the pa- 

Alpine straw- laies of sq many persons, and which disagrees with the con- 
stitutions of 60 few, that any means of improving the culture 
of it, and of prolonging the season of its maturity and per- 
fection, will probaby be acceptable to the Horticultural 
Society : I urn therefore induced to send an account of an 
improved method of cultivating the Alpine strawberry, that 
is, I believe, little, if at all, knowp, and that I have prac- 
tised with the best possible success. 

Though the flavour of the Alpine varieties is generally 
approved, they are not much thought of, while the larger 
varieties continue in perfection, and are valued only as an 
autumnal crop.* I was therefore led to try several different 
methods of culture, wi^h a view to pbtain plants that wpuld 
just, begin to blossom at the period when the other varieties 
cease ; conceiving, that such plants, not haying expended 
either themselves pr the virtue of the soil ip a previous crop 
of fruit, would afford the best aud most abundant autumnal 
piodoce. Under this impresnon 1 aowed the seeds of 


Valued as sn 

autumnji 

crop. 

E^perimeats. 


♦ Trans, of the Horticultural Soc. vol. I, p. 1&9, 
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tlie bebt alpine variety, that I had ever been able to obtain, Seeds sowed in 
in pots of mould, in the becrinning of August, the seeds of 
the preceding year having been preserved to that period ; 
and the plants these a Horded were placedf in the ehd of 
Marcl), in beds to produce fruit. 

Tliis experiment succeeded tolerably well ; but I was not planu^ 
quite satisfied with it; for though my plants produced an 

abundant autumnal crop of fruit, they began to blossom 
somewhat earlier than 1 wished, and before they were per- 
fectly well rooted in the soil. 1 therefore tried the experi- Seeds sowed 
ment of sowing some seeds of the same variety early in the 
spring in pots, which 1 placed in a hotbed of moderate 
strength in the beginning of April, and the plants thus 
raised were removed to the beds in which they were to re- 
main ill the open ground, as soon as they had acquired a 
sufficient size. They began to blossom soon after Midsum- 
mer, and to ripen their fruit towards the end of July, afford- 
ingar ostabundant autumnal crop of very fine fruit; and even 
bO late as the second week in December 1 have rarely seen a 
more abundant profusion of blossoms and immature fruit 
than the beds ijresented. The powers of life in plants thus Should always 
raised, being young and energetic, operate much more annual, 
powerfully than in the humours of older plants, or even 
in plants raised from seeds in the preceding year; and 
therefore 1 think the Alpine strawberry ought always to be 
treated as an annual plant# 


XL 

On the iVdture of Heat, Marshall Hall, Esq, Inm 

Letter from the Author, 

* To W. NICHOLSON, Esq# 

SIR, 

HE nature of caloric has long bean a sabjeet of in |uiry Nature of ca- 
in chemical philosophy. The first conjecture on this mat- quenioned. 
ter, which deserves attention, is that of Lord Bacon; his Hypothesis of 
opinion has, however, been in a^great measure superseded Bacon. 

by 
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by the hypothesis of Homberg and Boerhaave* It may in.* 
deed be observed, that while the opinion of the materiality 
of caloric has had many adherents, and received much con- 
sideration, the hypothesis of Bacon haa probably been top 
much neglected ; na 3 % it hai» even been held up to ridicule 
and contempt, as a ** delusive dream,'’ or as a labyiinth 
of per[>iexities*” Probably the lea&on of this censure has 
been just given ; had thp opinion obtained the consideration 
which it meriu, it would pussibiy have long since ceased to 
be this labyrinth of perplexity. 

1 trust therefore, that a few observations on this subject 
will not be altogether unwelcome : no apology can be re- 
quired for their imperfections. I shall commence with a 
few remarks on the prevailing opinion, and shall then give 
a concise view of what may be termed the hypothesis of vi- 
bration. 

1. Sources of cahric* 

Source*! of Scarcely any circumstance can afford more forcible ob- 
jection to the hypothesis of material caloric, than some of 
the means of producing an increase of temperature. Every 
one is acquainted with the important researches of Bogle, 
Romford* and Davy, on this subject. Their erpehinents 
prove, that heat may be produced by friction in circum- 
stances, where no source of it, considered as a material 
agent, can be discovered or suspected. 

But these facts have been so often urged as imcompatible 
with the supposition of material caloric, that it is needless 
to enter farther into the discussion of this point. I wish ra- 
ther to avail myself of this opportunity, to consider other 
pprts of ahe doctrine. 

Under this head it may indeed be added, that the ex- 
citation of heat, ill the operations of electricity and galya- 
nism, has not been explained. There is also iquch difficulty 
in accounting for the production of heat in some instances 0^ 
ppmbustioD *, and of other chemical actions. 

* Thomson, vcd. T, p. 1(75 et ^eq. 3<1 ed* 
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3. Motitm of caloriCm 

It is observed,^ that the best conductors of h^t receive Motion of 
and deliver it most easily and rapidly those bodies, which 
absorb heat with most avidity, are also such as radiate most 
copiously. The first part of th*.se operations mi^ht be 
ascribed to the attraction exerted between the particles of 
the body and of paloric ; but the second phenomena are 
directly adverse to such an explanation. Considering calo* 

I'ic as matter, and subject to attraction like other matter, 
the circamstaucat abpye related appear tp require explana- 
tion. 

In the radiation of heat ipany phenomena occur, which Radiation of 
have not b^'en satisfactorily explained : and first, the re- 
markable difference between solpr and culinary heat does Difference be- 
not appear to be by any means understood The first is arc 

transmissible through and refrangible by glass, and other 
transparent media ; the second is in a large proportion inter- 
cepted by every solid body : the first is reflected in circum- 
stances, in which the second is absorbed t : culinary heat, 
unlike the solar ray, sufi'ers a considerable aberration in iU 
reflection ; and lastly, the absorption of culinary heat is not 
affected by the colour of the absorbing surface, in the same 
manner as that of solitr heat j:. What can be the cause — 
what the rationale of these differences ? 

It is however in the radiation of co/d, I conceive, that we Radiation <4 
have the most forcible and direct objection to the hypothesis 
of material caloric* and the mpst certain indication of the 
real nature of this principle. It is scarcely necessary to 
say, that no unexceptionable explanation of this phenome- 
non has been proposed. Prevost*s supposition, 

the effect of radiation from a cold surface ought in reality 
fo be that of heating, and not of cooling the opposed ther- 
mometer ; this will be rendered evident by the assistance of 
a diagram. 

PI. VI, fig. 4, abfC d, are two concave inirrors. Tad, 

Tftdf are rays of heat issuing from the thermometer. 

I c a T, Id 6 T^ are rays also of heat^ issuing from the ice ; 

* Nicholson's Journal, vol. viii, p. S97. 

t Leslie's Inq. p. 83, et seq. % Ibid, p. 97. 

for. 
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Count Rum* 
ford ascribes 
beat to undu- 
lations. 


PiflScuUies in 
this* hypothe- 
sis. 


for, according to the hypothesis, both the thermometer and 
the ice radiate heat. The thermometer T however radiates 
to the ice I more than the latter does to the thermometer ; 
the ice therefore receives caloric, and will be dissolved ; but 
the ice also radiates caloric; this will be reflected and con- 
veyed to the thermometer, which will consequently main* 
tain a higher temperature, than if there were no ice, from 
which it could receive caloric. 

** Count Rumford, not admitting the e>istence of ca« 
** loric as a distinct matter, endeavours to explain the phe- 
** nomena of radiant heat from the hypothesis of undula- 
** tions excited by bodies at a high temperature in an 
** etherial medium/* — The Stahlian theory accounted for 
the phenomena of oxidation, while philosophers neglected 
the agency of the atmospheric air in the operation ; and in 
a similar manner the hypothesis of Count Rumford might 
explain the radiation of heat and cold, could we forget the 
manifest influence of the ambient otV.*’ , Other difficulties 
in this hypothesis would occur, in applying it to explain 
the differences between solar and culinary heat; and in ac- 
counting for the partial interception and partial transmis* 
$ion of culinary heat by transparent media. 

This partial transmission of culinary heat, and its distri- 
bution in the prismatic spectrum, do not appear to admif 
of explanation on the ingenious hypothesis of Mr. Leslie* 

With regard to other attempts, which have been made 
to explain the radiation of cold, and to reconcile it to the 
general theory, complete satisfaction may be obtained from 
consulting Mr. Murray’s work. 


3. Effects of cahfic^ 

Effictsofhcat. The option respecting the mixture of material heat 
arises chiefly from the consideration of the eflects, which 
the communication of temperature occasions on the bulk 
and form of bodies submitted to its action. The explana* 
tioi), which the hypothesis affords, of the immediate effects 
of beat, is, indeed often satisfactory ; yet, although it ap- 
plies in many cases, it fails altogether in others ; and cannot, 
I conceive, bear the test of a strict examination. 

1. If the hypothesis were true, expansion ought invaria- 
bly 


F.xpandfi bo- 
dies generally. 
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bijr to attend an increase of temperature^ and contraction 
ought constantly to accompany its diminution. 

It is scarcely necessary to mention the contradictions to but not always, 
this law» observed in our operations on water» iron^ and 
some saline solutions, while they retain their fluidity ; on 
water, iron, bismuth, antimony, sulphur, the saiine bodiea, 

&c« dunng their transition from a solid to a fluid form; and 
on argil at high temperatures. 

In the liquefaction of ice, iron» sulphur, &c., the con- 
traction in bulk is very considerable; yet during the ope- 
ration, from the temperature acquired, and especially from 
the increase of capacity, a very great quantity of caloric is 
supposed to be absorbed. 

idly. The degree of expansion ought, ceteris paribus, to Expansion not 
be in direct proportion to the quantity of caloric absorbed. 

Now as in changes of temperature those bodies, which luppojsedVobe 
have the greatest capacity for caloric, absorb the greatest absorbed, 
quantity, it follows, that their expansibility ought to be 
propo; .ioiiate to their capacity. This is however by no 
means the case, as w jll be observed by the inspection of the 
following table, in which the expansibility and the capacity 
of several of th^; qictaU are compared. 


Capacity. Expansibility. 

Iron *9898^ •••• 100126 

Copper *98823 •••• 1001 70 

Zinc 64699 •••• 100296 

Antimony 43292 * ^ * 100109 

Lead ........ •S9959 •••• 100287 


Of these metals, iron and lead occupy the extremes in 
capacity ; iron having the largest and lead the least capacity 
for caloric ; yet lead is the most, iron the least expansible by 
heat : that metal, therefore, which absorbs the most caloritr, 
expands the least ; and, on the other hand, that which ab- 
sorbs the least of this repulsive fluid, expands the most! 

The same discrepancy is observed in other parts of the ta- 
ble; antimony and lead have a capacity nearly equal, yet 
they occupy the extremes, in the scale of expansibility. 

Aware, however, that the expansibility of any body might Thisapparent- 
b« regulated altogetber by the degree of cohesion between 

tu cuhesioa. 
Us 
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its particles, I examined the same circumstance in those 
bodies, the form of which precludes the operation of this 
case, at least to any very considerable extent. The follow* 
ing table will show the result. 

Capacity, 

Oxlgenjgas 5‘238147 

iHidrogen ^s • • • 1 *8040 

Atmospheric air 1*79* 

Carbonic acid gas 1*5681 

Nitrogen gas •••••• •••• *78169 

All gasses then are found to expand in an equal degree 
by the same change in temperature; yet how widely dif- 
ferent are the respective quantities of caloric absorbed I 
From the above table it appears, that, during a given in- 
crease of temperature, carbonic acid gas absorbs a quantity 
of caloric more than twice as great as the same bulk of ni- 
trogen gas; atmospheric air, and hidrogen gas absorb a 
quantity still more considerable ; and oxigen gas actually 
absorbs more than 6^ times this quantity ; and still the ex- 
pansibility is precisely the same in all. 

It is certainly needless to add any remarks on facts such 
as these ; they are indeed truly important. One portion of 
caloric, the principle of repulsion in these operations, oc- 
casions an expansion in one case equal to that which 64^ 
times this quantity does in another: this effect too takes 
place, when no cause opcurs, to regulate or influence it. 

4. Capacity for Ct^loric, 

Capacity for The phenomena of the capacity of bodies for caloric ap- 
pear to me, to be adverse to the opinion of its materiality. 
Caloric is the supposed cause of temperature and of ex- 
pansion ; yet communicate caloric to ice, at 32*^ Fahr.^ 
without 'an increase of its temperature* and with an actual 
diminution of its bu|)c. Here then our material agent has 
forgotten its/unctiqnjs, and lye are oblige4 tP resort to a 

f statement from calculation agrees neatly whh the results of 
Mr. Leslie^s exper.ments on these two gasses. The same may be said of 

the oxigen and nittogen gasses; . K ? . + . — ).g95g which, 

all circumstances donslderod, Is wonderfully. exact. 


^ Expansibility 
equal. 
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new hypothesis, to reconcile the contradiction! for I can 
regard the doctrine of capacity in no other light, than in 
that of a second hypothesii^ adop^ to obviate the imbeci- 
lity of a former one. 

The objections afforded by this part of the subject, to the 
general theory, are too palpable to need to be insisted on. 

If it be argued, that our notion of capacity supposes a 
power of counteracting the usual properties of caloric ; as 
the properties of acid and alkali mutually neutralize each 
other; there are facts not less in contradiction to this sup- 
position. Thus the caloric communicated to boiling 
water U ex pande^j in satisfying its increased capacity; ne- 
vertheless the expansion occasioned is prodigiously great. 

Tt has indeed been asserted, that there are direct proofs of 
the existence of material caloric ; it is therefore proper, that 
we should consider these. 

Ist, ** The communication of caloric through a vacuum, Communica. 

lias been regarded as such a proof.” In opposition to this 

• . ^ t 1 . thioughaTa- 

arguroent it is sufncient to slate, that no absolute vacuum, cuum not 

as far as we know, has ever been effected. Cavallo could proved, 
never render the sound of a bell even perfectly inaudible, 
although he employed an air pump of the best construction. 

And in the Torricellian vacuum it is well known, that an 
atmosphere of mercurial vapour is formed. Pictet has 
even observed the condensation of this vapour. By this 
vapour therefore may the heat be communicated, although 
not material; its tenuity affords oo objection; the con- 
ducting power of bodies does not observe the ratio of their 
density. 

It is observed, that the conducting power of the Torri- Radiation of 
celllan vacuum is to that of the atmospheric air as 100 to heat faciiitatet^ 

_ _ i-.*. • bytheair. 

605. Now this presents a fact, which it is not easy to recon- 
cile to the material theory. According to this theory, the 
radiating power of any body, must depend on itff own nature 
and power ; it cannot be assisted, it may be opposed, by 
surrounding bodies ; but the fact just stated, and the expe- 
riments of Mr. Leslie, prove, that radiation is in reality fa- 
cilitated by the surrounding air. 

adly, The rAdiatioa of caloric appears tube another une- Radiation of 

quivocal heat 
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n«i proof of il 
■lakicriaiity. 


Heat of the 
Aiun distinct 
liQin light. 


This will be 

considered 

hereafter. 


Muriates of 
the earths not 


quiirocal proof of its materiality. A matter is thrown from 
heated bodies^ which moves in right lines, with velocity- 
raises the temperature of any body, on which it falls 
which, in every state, preserves the properties of 
But are these proofs of materiality? By men:/'. 
every thing were material, of which the./ -d 

be predicated, then should we have pror ir bub-* 

stantial ill sotind and Thus sou •^d is ^ . . ‘ 

rounding bodies, in li^ht lines, with vekK^^ , . . -»ifc of 

reflection and of coi.aensation, occl:.' , i- ;jie bo- 
dies on which it falls, 'r: c-'> * v-s the 

properties of souud. C > * j-.u . with 

velocity, suffers *•“!!« * i i ' .. .. o* rowers the 

temperat’i oont • sf, ; • . ! - y Lold. 

Lastly,” it i.« **-<• . * .he e\' / . « alone, in 

the rays of the bu. . a » ' Uotv. visihlt J adds to the 
proof, that a p> ; . t c.xisrb, i>osbest:;i( of the pro- 

perties of caionc, v.d u . *.K..t fnna tueiy other.” 

It is sufficient .o menttr/ued this last alleged proof 
of the existence :A "»MtcriaI caloric; its validity rests en- 
tirely ou the ftuppob'lion, that no other explanation can be 
given of the phenomenon; and it will consequently fall to 
be considered, in the second division of '^u; subject. 

fTo be conclufh'd I hejci,; 


XU. 

On some of the Comt i ' ' t > ri *" d ' \is end O ' , 

and o?f the Oh€fti> 'A. /' n .y .v. ^'rtr 'phs r>i ' • 
flammahle Bodies Jhj H irv, r.iq, LL, D, 

Sec. R. S. PtoJ. 1 VI r 7 . 5. 

/ "onciuded Jron* p. I 
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On the Comhtnatwns of the Metals of the Earths with 
Oxigen and Oximuriatic Gas. 


IE muriates of baryta, lime, and stroutia, after being 

a long time in a white heat, are not decomposable by any 

simple 
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simple attractions: thus, they are not altered by boracic decomposable 
acid, though, when water is added to them, they readily 'Without water, 
tffibrd muriatic acid and their peculiar earths. 

From this circumstance, I was induced to believe, that CompounJr. of 

thrcjj i >mpounds consist merely of the peculiar me- 
, , T • I » t II* j ox«niunat.c 

hioh I have named barium, strontium, and g^s. 

UMun, ar-v, iAM\<nriatic ‘ and such experiments as I 
...rch. i ll \<> ut '.lie, colitis. .i the conclusion* 

'A ‘ 1 .’. I "troniia, or lime, is b'^ated in oximurlatic Theearihi 

i jt»t- , I ciseiy the same as a dry muriate is pllij,f“x!geii 

: Lov is cxpelte ? from the earth. I have for two of t«i- 
iievc- ,.jb u* '■ s sn o'Tiplete a de^'om posit! on 

th^,fi‘. > u' " rniurfiiac as to ascertain the quantity 
of oxig^.f e H given quantity of earth. But 

in three o- :-.,t •. n -I* nith g^es^t 'are » found, that one 

of oxigt'i i‘^cc; v t. 'n valurnc of oximuri* 

atic gas ; bev* , 

1 have not ; et tri* toK- xpenmcni. of .ug upon oxi- Direct union 
tnusiatic gas by tlie bases of the dkrtiiJK Minu ; bat 1 have yet iricl, 
not the least doubt, that tlici-e b iJk combine di- 

•ectly with that substance, and form dry muriates. 

In the last experiment that 1 made on the metallization Earths pro* 
of the earths by amalgamation, 1 paid particular attention 
to the state of the products foimed by exposing the resi- bases, 
duum of am dgaHii> b. uhe air. I found, that baryta formed 
in this way »■ ot "usibj » at /n intense white heat, and 
that Strom. a aii<4 inn .o formed gave off no water when 
'united. Baryte, m; from ciy&ta’.'^. of the earth, as Mr. not hydrates 
'* V hoi let ila^ r.hown, i-, . bU l>ydrate ; and I found, that 

nrth gave nio^s^urf ‘ ; vS'KoGsed by oximuriatic 
Hid the buo Hj >mc of ‘ wqs much more 
./idly niC'>o) j;r ,j.*d by cxuuuriotic than quitkiime^ 

its oxigen bnov; rap.div exp' 

Some dry qoiLfcliim’ h .f- Ill fed with Dry quicklime 

muriatic acid g^s i water was ii- * ’tviy formed in great 
abundance, and it cun hard ty Ire that this arose 

from the hidrogeu of the acid combining with the oxigen of 
the lime. 

As potassium so readily decomposes common salt, I Action of pot- 
thought it might possibly decompose muriate of lime, and assia® on tha 

thus 
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aluniiiic, and 
mIpx, with 
muriatic gas. 


Baryfos ab« 
woTbi oxigen. 


l.ime appa- 
rently not. 


Oxuauriate* 


Oxigen pro> 
tluct>d from 
oximuriatic 

gts aad mag« 
netUB 


coHBUVAttojrs or osisIt^Eiim eis jine oxigev; 

thus afford easy means of procuring calciums The rapidity 
with which muriate of lime absorbs wnter, and the diffi« 
cuUy of freeing it eren by a white beat from tbfe last por- 
tions, rendered the circumstances of the eaperimenta uufa- 
yourable. 1 found, however, that by heating potassium 
ftron^iy, in contact with the salt, in a retbrt of difhcultly 
fusible glass, 1 obtained a dark coloured matter, diffused 
through a vitreous muMS, which effervesced strongly with 
water. The potassium had all disappeared, and the retort 
had received a heat at which potassium entirely volati- 
lizes. 1 had similar results with muriate of strontia, and 
(though less distinct, more potassiumdistillingoff unaltered) 
with iiiuriate of baryta. Either the bases of the earths were 
wholly or partially deprived of oximuriatic gas in these 
processcss, or the potassium had entered into triple combina- 
tio»i with the muriates. 1 hope on a future occasion to he 
able to decide this point. 

Combinations of muriatic acid gas'with magnesia, alu- 
niine, and sitex, are all decomposed by heat, the^acid being 
driven off, and the earth remaining free. I cor^jectared 
from this circumstance, that oximuriatic gas would not expel 
oxigen from these earths, and the suspicion was corifirined 
by experiments. I heated magnesia*^, alumine, and silex to 
redness in oximurmtic gas, but no change tobk place. 

Messrs. Gay-Lussac and Tbenard have shown, that baryta 
is capable of absorbing oxigen ; and it st^ems likely, (as, ac- 
cording to Mr. Chenevix’s experimento, most of the earths 
are capable of becoming by peroxi muriates) that peroxides 
of their bases must exist. 

1 ende^iVQured to combine lime with more oxigen, by 
heating jt ihhyp'-roximiiriate of potash, but without success, 
at least after this process it gave ofFtio oxigen in combining 
with water. The salt,, called oximuriate of lime, made for 
the use of the bleachers, I found gave off oxigen by beat, 
aqd formed muriate of lime. ^ 

* From some experiments of Messrs Gay-Lussac and Thenard, BuU 
let. de la Societ. Phil. Mai,- 18 10, it appears, that oxigen is procured by 
passing oximuriatic gas over magnesia at a high, temperature, ahd that a 
idurfate indedompol^hle by heat is produced. ' They attribute the pre- 
sence of this oxigen to the decoitipofitlon Of the acid; bub according to 
all analogies, it must arise ftom the deoompodtioa af the- wth, 

From 



COMBINATIONS OF OZIHUStATIC OA8 AND OZlOfiN. 


SS5 

From the proptortions which I have given in the last Component 

Bakerian lecture, but which were calculated from the ana* ‘he 

eatthy mur^ 

lyses of sulphates^ it follows, that, if the muriate of baryta, ate^a 
fltrontia, and lime, be regarded as containing one proportion 
of oxi muriatic gas, and one of metal, then they would con- 
sist of 71* barium, 46 strontium, and 21 calcium, to 32*9 
cf oximuriatic gas. 

To determine how far these numbers are accurate, 50 
grains of each of these muriates, that had been heated to 
whiteness, were decomposed by nitrate of siWer, the preci- 
pitate was collected, washed, heated, and weighed# ^ 

The muriate of baryta, treated in this way, afforded 63 
grains ofhorn-silver. 

The muriate of strontia 85 grains., 

The muriate of lime 125 groins# 

From experiments to be detailed Jn the next section, it Horn filter, 
appears, that horn-silver consists of 12 of silver to 3*9 of 
oximuriatic gas, and consequently, that barium should be 
represented by 65*1, strontium by 46*1, and calcium by 
20 * 8 . 

4# On th€ Combinations of the Common Metals with Origen ' 
and Oximuriatic iSas, 

In the limits which it is usual to adopt in this lOCtUre, it Combinationt 
will not be possible for me to give mor^ than an outline of ®^**‘®“[J***® 
the numerous experiments, that 1 have m<tde on the combi- tais. 
nations of oximuriatic gas with m<^i; t roust confine my- 
self to a general statemCMt ofthemodeof opera in^ a d the 
results. I used in all cases small reports of grM glass, 
containing from 3 to 6 cubical inches, furnished with stop* 
cocks. The metallic substances were introduced, the re- 
tort fxhaosted and filled with the ga4 to bt* a< id a pep, heat 
was applied by. means of a spirit lamp, and after cooling, the* 
results were examined, and the residual gan analysed# 

All the metals that 1 tried, excep silv ^ I d, nickel, MebJshittid 
cobalt, and gold, when heated, burnt in the oldmuriatic 
gas, and the volatile metals wth flane 

s IfQCr. Jameft Thompson’s analysis of aalphate of baiytei bemada 
tha basis of calenlatioD, ittlphuric acid Mogesfumtild as 8$, than thp 
nuaber lepresantias barium will b ahonl^lii.^ 

you XXlX.Wvibr, mu a 
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Pro'lurt from 
uTietiic^ 


antimony. 


tcnnriuin, 


mercury, 

Sine, 


copper. 


manga nese, 


mony, tcUurium, and xtnc wdth u wliite flame, mercury with 
a red flame* Tin became ignited to whiteness, and iron 
and copper to redness; tungsten and manganese to dull 
redness ; platina was scarcely acted upon at the heat of fu* 
siori of the glass* 

Tlie product from arsenic was butter of arsenic ; a dense, 
limpid, highly volatile fluid, a nonconduotor of electricity, 
and of high specific gravity, and which, when decomposed 
by water, gave oxide of arsenic and muriatic acid* That 
from antimony was butter of antimony, an easily fusible 
and volatile solid, of the c?olour of horn-silver, of great.dcn- 
sit}% cr 3 rst^lUzing on cooling in hcxaedral ]>late8, and giv- 
ing, Vty its decomposition by water, white oxide. 

The product from tellorium, in its sensible qualities, re- 
sembled that from antimony, and gave when acted on by 
water white oxide* 

The product from merenry was corrosive sublimate. That 
from zinc was similar in colour to that from antimony, but 
tills much less volatile. 

The combination of oximuriatic gas and iron was of a 
bright brown; bat having a lustre approaching to the me* 
falUc, and was iridescent like the Elba iron ore. It volati- 
lized at a moderate heat, filling the vessel with beautiful 
minute crystals of elttraordinary splendour, and collecting 
in brilliant plates, the form of which I could not determine. 
When acted on by water, it gave red muriate of iron. 

Copper formed a brigfa| red browii substance, fusible at 
a heat below redness, and becoming crystalline and semfi* 
transparent otr cooling, and which gave a greeu .fluid, and a 
graen precipitate by the action of water*, 

' The substance from manganese was not volatile at a dull 
I’iki heat ; ft was of a deep brown colour, and by the action 
.0fW3tDr:4)ecjsiAie of a brighter brown : a muriate of manga* 


jt is worth inquiry, wheUier^the predipUite from oximariate of cop- 
j^er t^ywaier is notf hydrated &ubmuruUe,aiia^oas in its composition to 
tiM cry staUisSd, muriate of Pero, Thi| last I findaffords^uristic ac/dand 
water by lieat* * * ' 

Refill o4cop. of GOfiper discovered hyBoylq^ihnned by heating ce^er 

' wtfh conoslie eublihrale, probably contains only 1 proportion oT oximu- ' 

lialic gas. wV.ile fhataboi^^erre440 must CorAain 2*. 
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tiese, which did not redden litiiiiiB> remained in solntion ; and « 

an insoluble matter remained of a chocolate colour*. 

Tungsten afforded a deep orange sublimate^ wbich^ when tung^ten« 
decomposed by water, afforded muriatic add, and the yel- 
low oxide of tungsten. 

Tiu afforded Libaviiis*s liquor, which gave a muriate by tin, 
the action of water containing the oxide of tin, at the maxi- 
mum of oxidation. 

Silver and lead produced horn-silver and horn-lead, and ailrer lead, and 

bismuth, butter of bismuth. The absorption of oximuriatic 

. X . « • i "roperlies of 

gas was lu the follotving proportions for two grams of each g^s absorbed. 

of the nietals; for arsenic d‘6 cubical inches, for antimony 
3*1, for tellurium for mercury l*05t, zinc 3*2, for 
iron 5^8, for tip 4, for bismuth 1*5, for copper 3*4, for lead 
*9 ; for silver, the absorption of volume was 0*9, and the in- 
crease of weight of the silver was equivalent to 0*6 of a 
grainj. ^ . 

In acting upon metallic oxld^ by oximuriatic gas, 1 Action of ozt- 
fbr nd that those of lead, silver, tin,' copper, antimony, bis- 
muth, and tellurium, were decomposed in a heat below 
red ness, .but the oxides of the volatile metals more readily 

^ Wben muriate of manganese is made by solution of its oxide in mu- Effect of ox- 
tiatic acid, a iwtural combination is obtained, but this is decomposed by of manga- 
heat ; muriatie gas flies off, and brown oxhle of manganese rembiiis. In 
this respect manganese appears as a link betw^n the ancient metals and 
tbe newly discovered one^. Its miniate is dbcomposed like that of mag- 
‘ nesia ; and its oxide is the ably one amoi^gS^ those long known, as.fiu* as 
my experiments have gone^' wnSch neutral^ tbe acid energy of muriatic 
acid gas, so as to present it inedlntlon from afiecting vegetable blues. 

^ The gas in these experiments was not freed from aqueo^ Va- 
pour, and 9 ^ stepcoks of brass were used, p little gat might have been 
absorbed by the sutibce of this metal, so that the prot’.eg)es offer only ap- 
proximations to the composhion of the oicimuriAtes. The proassses oi:^ 
lead, tellttiittm,' iron, antimony, copper, Un, mcrcory, dnd arsenic, were 
carried on in three successive days, duringw^h the height of the mer- 
cury in the baroineter voried from 30*26 kidba to 80*16,, and the height' 
of that in the thermometer 1boiii58* 5 to 61 Fahrenheiu. * 

The experiment' on silver yras made at the tempeiature of 82 Fahren- 
heit, and under a pressure equal to that of 29*9 in^ita. 

} This agrees nearly ' with another expertmsht made by my brothaf, Mr. 

John Davy, in which i2 grains.df silver inereaiwi^ 16*9 during their' 
eonvei^^ into hom-silver* ^ 

Q8 
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Oxlgcfn given 
oi'as much as 
t ie tneUl ab« 


Analysis of 
''orrOflive sub- 
hmate and of 
aaluincl. 


than those of the fixed ones. The oxides of cobalt and 
nickel were scarcely acted upon at u dull red heat. The 
red oxide of iron was not affected at a strong red lieat^ while 
the black oxide was rapidly decomposed at a much lower 
temperature; arsenical acid underwent no change at the 
greatest heat that could be given it in the glass retort, 
while the white oxide readily decomposed. 

In cases where oxigen was given off, it was found exactly 
the same in quantify as that which had been absorbed by 
the metal. Thus 2 grains of red oxide of mercury ab- 
sorbed 0*9 of a cubical inch of oximuriatic gas, and af- 
forded 0*45 of oxigen*. Two grains of dark olive oxide, 
from calomel decomposed by potash, absorbed about 0*94 
of oximuriatic gas, and afforded 0*34 of oxigen, and corro- 
sive sublimate was produced in both cases. 

* 1 have made two analyses of corrosive sublimate and calomel, with 
considerable care. 1 decomposed IQO grains of corrosive subii^te by 
DO grains of hydrat of potash. This afiorded 79*5 grains of onuige co- 
loured oxide of mercury, 40 grains of which afforded 9' 15 cubical inches of 
oxigen gas 3 the muriate of silver formed from the 100 grains was 10S*5. 

100 grains of calomel, decomposed by 90 grains of potash, afforded 82 
grains of olive coloured oxide of mercury, of which 40 grains gave by de- 
composition by heat 4*8 cubical inches of oxigen. The quantity of 
h«.^ra-silver formed from the 100 grains was 58*75 graW. 

In the second analysis, the quantity of oxide obtained fn»m corrosive 
<;uMimate was 78*7; the quantity of muriate of silver formed was 103*4 3 
the oxide produced from calomel weighed 83 grains; the hern- silver 
formed was 57^ grains, 1 am inclined to put moat confidence in the last 
attilyses 3 but the tenor of.boih is to show, tbit the quentity of oximu- 
liatic gas in corrosive sublimate is exactly double that in calomel, and 
that the orange oxide contains twice as much oxigen as the black, the 
mercury being considered as the same in all. The olive colour of tbe ox- 
ide formed froqi calomel is owing to a slight admixture, of orange oxide, 
formed by the oxigen of the water used in precipitation; the tint 1 find is 
almost black, ‘when a boiling solution of potash is used; and trituration 
with a little orange oxide brings the, tint to olive. It has been stated, that 
the . ohve oxide thrown down from calomel by potash is a submuriate ; 
hut 1 have never been able to find h vestige of muriatic acid in it when 
well washed. It is not easy to obtain perfect precisian in analyses of the 
oxides of mercury f water adheres to the oxides, which cannot be on- 
^Idrely driven off without tin expulsion' of some oxigen. In all my expe- 
riments, though the oxides had been heated to a temperature above 212, 
a little dew collected in the neck of the retort, so that the 40 grains must 
have been overrated. 


In 
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In the decomposition of the white oxide of zinc, oxigen OxWesofrinc, 
was expelled exactly equal to half the volume of the oximu- nic/ 
riatic acid absorbed. In the case of the decomposition of 
the black oxide of iron, and the white oxide of arsenic, the 
changes that occurred were of a very beautiful kind ; no ox- 
igen was given off in either case, but butter of arsenic, and 
arsenical acid formed In one instance, and the ferruginous 
sublimate, and red oxide of iron in the other. 

Two grains of white oxide of arsenic absorbed 0*8 of oxi- 
muriatic gas*. 

1 doubt not that the same phenomena will be found to 
occur in other instances, in which the metal has compara** 
lively a slight attraction only for oximuriatic gas, and when 
it is susceptible of different degrees of oxidation, and in 
which the peroxide is used. 

The only instance in which I tried to decompose a com- Oxide of tin. 
vnon metallic oxide, by muriatic acid, was in that of the 
fawn coloured oxide of tin ; a compound of water and Li- 
baviu8*$ liquor separated. 

From the proportions which may be gained in consider- 
• l i.. .. .T., » conn- 

ing the volumes of oximuriatic gas absorbed by the diner- bines with 

ent metals, in their relations to the quantity of oxigen which 

1 j 1 • 1 » -1 *.11 of 

would be required to convert them into oxides, it would ap- muriatic gas. 

pear, that in the experiments to which 1 have referred, 
either one, two, or three proportions of oximuriatic gas 
combine with one of metal, and consequently, from the com- 
position of the muriates, it will be easy to obtain the num- 
bers representing the proportions ip which these metals 
may be conceived to enter into other compoundsf. 

* A singalar iustancs of tbe tendency of tbe oxide yf arsenic to be- 
come arsenical acid occurs in its nction on fused b 3 rdrat of potash, tbe^ 
water in tbe hydrat is rapidly decomposed, and aneoinretted bidrogen 
evolved, and arseniate of potash formed. 

t From the experiments detailed in tbe note in tbe opposite page, it 
would appear that tbe number represeuting tbe propmrtion in which 
mcrcary combines must be about 300. That of silver, as would ap- 
pear from tbe results, page 827, about lOO. The numbers of other me- 
tals may be learnt from the data4n tbe same page, but, from what has 
bef n stated, these data cannot be considered as very corrset. 
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5. Oenerat Conclu^om and Observations, Ulustrated Es> 
permits* 

Former infer- All the conclusions, which I ventured to draw in my last 
cnccs confirm- communication to the Society, will, I trust, be found to be 
confirmed by the whole series of these new inquiries. 

f^ximuriatic gas ronahioes with irffiammable bodies, to 
with inflam- simple binary compounds; and in tht\se cases, when it 

niable bodies, acts Upon oxides, it either produces tlie expulsion of their 
oxigen, or causes it. to enter into new combinations. 

The oxigen if it be said, that the oxigen arises from the decompost* 
ccmposiVioin^ oximurialic gas, and not from the oxides ; it 

may be asked, why it is .ilways the quantity contained in 
the oxide ; and why in some cases, as those of the peroxides 
of potassium and sodium, it bears no relation to the quan- 
tity of gas. 

Noacid matter If there existed any acid matter in oxlmiiriatic gas, coin* 
^ *** bined with oxigen, it ought to be exhibited in the fluid 

compouod of one proportion of phosphorus, and two of 
oxinuiriatic ga^; for this, on such an assumption, should 
consist of muriatic acid (on the old hypothesis, free frooi 
water] and phosphewrous aciii ; but this substance has no 
efiect on litmus pgper».Bnd does not act, undci* common cir- 
cumstances, on fixed alkaline bases, such as dry lime or 
inagoesia. Ox i muriatic gas, like oxigen, must be combined 
ill large quantity with peculiar inflaminabie matter, to form 
acid matter. In its union with hidrogen, it instantly reddens 
the driest litmus paper, though a gaseous body. Contrary 
to acids, it expels oxigen from protoxides, and Combines 
with peroxides. 

Decompose 'When pptaseium is burnt in oxi muriatic gos, a dry cbm- 

twn of potash ig obtained. Jf potassium combined with oxigen is 

employed, the whole of the oxigen is expelled, and the sam^ 
pompouiid formed^ It is contrary to sound logic to say, that 
this exact; quantity of Oxigen is given off froip a . body not 
known to be compouDd, when we are certain of its existence 
in another ; and all the casex are parallel. 

Production of An argument in of the existence of oxigea m oxi- 

oximonatic muriatic gas may be derived by some persons from the dr- 
gas ifom mu* ^ • n 

riatic Sc oxide cumstances 01 its formation, by the action of muriatic acid 
of manganese. 


Production of 
oximoriatic 
gas from mu* 
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OH peroxides, or on hyperoxi muriate of potash ; but a mi- 
nute investigation of the subject^will, 1 doubt not, show, 
that the phenomena of this action are entirely consistent 
with the views 1 have brought forward. By heating mu- 
riatic acid gas in contact with dry peroxide of manganese, 
water I found was rapidly formed, and oximuriatie gasf pro- 
duced, and the peroxide rendered brown. Now as muriatic \ 

acid gas is known to consist of oximuriatie gasf and hidro- 
gen, there is no simple explanation of the result, except by 
saying, that the hidrogen of the muriatic acid combined 
with oxigen from the peroxide to produce water» 

Scheele explained the bleaching powers of the oximuri- iti; bleaching 
atic gas by supposing, that it destroyed colours by combin- 
ing with phlogiston. Berthollet considered it as acting by 
supplying oxigen. I have made an experiment, which seems 
to prove, that the pure gas is incapable of altering vegetable 
colours; and that its operation in bleaching depends en- owln^ to the 
tirely upon its property of decomposing water, and liberating 
its oxigen. 

1 filled a glass globe, containing dry powdered muriate Litmus paper 
of lime, with oximuriatie gas. 1 introdi^ced some dr}" paper Q^rmuri^^ 
tinged with litmus, that had been just heated, into another atic gas, 
globe containing dry muriate of lime ; after some time this 
globe was exhausted, and then connected with the globe 
containing the- oximuriatie gas, and by an appropriate set 
of stopcocks, the paper was exposed to the action of the 
gas. No change of colour took place, and after two days 
there was scarcely a perceptible a tteration. 

Sou^ similar paper dried, introduced into gas that bad whitened by 
not been exposed to muriate of lime, was instantly rendered 
white*. , 

Paper that had not been previously dfied, brotfght idle Moist paper 
contact with ci^ed gas, underwent the .same change, but 
more slowly. e ‘ . 

The hyperoxi muriates seem to owe their bleaching powers Hyperoximu* 
entirely to their Ipoaely combined oXigen; there is a strong 

* The rexiwnmenib were made in the ^oiafory of the Publia 
Society ; most of the preceding ones in the , laboratory of the B^al In* 
stltution ; and 1 have been permitted to refer to them by the Mfinagera 
of that useful palflic establuhinent. 

■ tendency 
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jootcly com- tendency in the metal of those in cooDmon to form 
bincU oxigen. ^mpie combinations with oximuriatic gas, and the oxigen is 
easily expelled or attracted from them* 

Oximuriatic It is generally stated in chemicul books, that oximuriatic 
git not con» gas capable of being condensed and crystaUised at a low 
crystaliiaed temperature; 1 have found by several experiments, that 
by cold. this is not the case* The tolulion of oximuriatic gas in 
water freezes more readily than pure water, bat the pure 
gas dried by muriate of lime undergoes no change whatever, 
at 8 temperature of 40 below O'* of Fahrenheit. The mis- 
take seems to have arisen from the exposure of the gas to 
cold in bottles containing moisture. 

Boracium, I attempted to decompose boracic and phosphoric acids 
phosphorus, |jy oximuriatic gas, but without success : from which it 


Boracium, I attempted to decompose boracic and phosphoric acids 

phosphorus, oximuriatic gas, but without success : from which it 

iron, and arsC- .ii i , • - 

nic, attract ox- tcems probable, that the attractions of boracium and 

S^en more phosphorus for oxigen are stronger than for oximuriatic gas. 
strongly n - , t i 


i^en more phosphorus for oxigen are stronger than for oximuriatic gas. 
strongly, experiments I have already detailed, iron and 

arsenic are analogous in this respect, and probably some 
other metals. 

some other Potassium, sodium, calcium, strontium, barium, zinc, 
substances oxi- mercury, tin, lead, and probably silver, antimony, and gold, 
muriatic gai. to have a stronger attraction for oximuriatic gas than 

fpr oxigen. 

Combinations ^ able to make very few experiments on 

of oximuriatic the combiuations of the oximuriatic compounds with each 
comjwunds. ©tber. Or wi^h oxides* The liquor from arsenic, and that 
from tin, mix, producing aq increase of temperature; and 
the phosphuretted, and the sulphuretted liquors unite with 
' each other, apd with the iiqnor of Libavins, but without apy 
remarkable phenpmena. 

Oximumteicf I heated lime gently in a green glass tube, and passed 
P^^phorus ^he phosphoric subtiinate, the saturated oximuriate of phos- 
an liiqe. pboTue thrpugb it, in vapour; there was a violent action 
with the production of dieat and and a gray fused 

mass was formed, which afforded, bjf the oction ,qf water, 
muriate and phospbatf of lime, 

1 iutrodttoed iome vapour from the heated phosphoric 
snblimata Into an oidMtusted retort containing dry paper 
tinged with litmus; the colour slowly changed to pale red. 
Xndicatiamaf This &ct sccms in Jhvour of the idea, that the substance is 


and liujie. 
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an acid; but as some minute quantity of aqueous vapour its acidatj, 
might have been present in the receiver, the experiment 
cannot be, regarded at decisive; the strength of its attraction 
for ammonia is perhaps likeuise in favour of this opinion* 

All the oximuriates that 1 have tried, indeed, form triple 
compounds vritb this alkali ; but the phosphorus is expelled 
by a gentle beat from the other compounds of oximuriatic 
gas and phosphorus with ammonia, and the substance re- 
maining in combination is the jdiosphoric sublimate* 

6« Same EeflecHons on the Nomenclature of the Oximurl- 
atic Compounds^ 

To call a body which is not known to contain oxigen, and Nomenclature 
which cannot contain muriatic acid» oxsmuriatic acid, jg 
contraiy to the principles of that nomenclature in which it 
18 adopted ; ond an alterotion of it seems necessary to assist 
the progress of discussion, and to diffuse just ideas on the 
subject. If the great discoverer of this substance had signi- 
ii.d it by any simple name, it would have been proper to 
have recurred to it ; but dephlogisiicated marine acid is a 
term, which can hardly be adopted in the present advanced 
sera of the science. 

After consulting some of the most eminent chemical phi- 
losophers in this country, it has been judged roost proper 
to suggest a name founded upon one of its obvious and cha- 
racteristic properties— -its colour, and to call it chlorine^ or Chlorine, or 
cA/onV gas*. chloric gas. 

Should it hereafter be discovered to be a compound, and 
even to contain oxigen, this name can imply no errour, and 
cannot necessarily require a change. 

Most of the salts, which have been called muriates, are not gaits impro- 
known to contain any muriatic acid, or any oxigen, Thys «he4 
Libavius*8 liquor, though converted into a muriate by water, 
contaius only tin and oximuriatic gas, and horn-silver seems 
incapable of being converted into a true muriate. 

I venture to propose for the compounds of oximuriatic Compounds of 
gas and inflammable matter the name of their bases, with ^^himurUtic 
the termination one. Thus argentane may signify horn- 

♦ Fiob 

silver 
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siTver; ^tanDahe, Libavras's tit^uor; anti(nonane» butter of 
antimony ; siilphurane, Dr. Thomaoii’afialphu retted liquor; 
and so on for the rest* 

In cases when the proportion is one quantity of oximuri* 
atic gas and one of ttifiammable matter, this nomenclature 
will be competent to express the class to whicih the body 
belongs, and its constitution, hi cases when two or more 
proportions of inflammable matter combine with one of 
gas ; or two or more of gas, vr^th one of inflammable maN 
ter; it may be convenient to signify the proportions by^aflix* 
ing vowels before the name, when the inflammable matter 
predominates, and after the name, when the gas is in ex- 
cess; and in the order of the alphabet, a signifying two, e 
three, i four, and so on. 

Muriates. The name muriatic acid, as applied to the compound of 
hidrogen and oximuriatic gas, thercr seems to be no reason 
for altering. And the compounds of this body with oxides 
should be characterised iu the usual manner, and as the 
other neutral salts. 

Thus muriate of ammonia and muriate of magnesia are 
perfectly correct expressions. 

I shall not dwell any longer at present upon this subjept. 
—What 1 have advanced, I advance merely as suggestion, 
and principally for the purpose of calling the attention of 
philosophers to it*. As chemistry Improves, many other 

alterations 

* ]t maybe conceived, tbatanamemay be found for oximuriatic gas 
in some modification of its prc&eui appellation, which may harmonize with 
the new views, and which may yet !»ignify its relation to the ipuriatic acid, 
inch as demvriatic gas, or oximuric gas ; bat in this case it would be ne> 
cessai-y to call the mmlatic arid, hydrogenated muriatic acid, or hydro- 
muriatic acid ; and the salts which contain it hydrogenated muriates or 
hydromuriates ; and on attch a plan, the compounds of oximuriatic gas 
must be called derouriates or oxiniuriateB, which 1 conceive would create 
laoi-Q compl^ity and dilEcultyin unfaLding just ideas on this depai-t- 
ment of chemical knowledge, than the methods which I havA ventured 
70 propose. It may however be right, considering the infant state of 
the investigation, to suspend for a time the adoption of any new* terms 
for these compounds. It is possihle, that oximuriatic gaamay lie com- 
pouuii, and fbat this body and oxigea may contain some common prlii- 
nple ; but at preiAsit wc . have no more right to say that oximuriatic 
f ds contains oxigen, than to say that tin coutains bidrogen j and names 

shun Id 
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alterations will be necessary; and it is to be hojptd, that« 
whenever they take place, they will be tnade independent 

shonid express thin^, and not opinions ; and till a body is decom- 
posed, it should be considei^d as simple. 

In the last number oi' Mr. Nirbolson's Journal, ■ which appeared 
February 1 st, while this sheet was correcting for the press, 1 have seen 
an ingenious paper, by Hr. Murray, of Edinburgh, in which he has 
attempted to show, th:it oximni-laiic gas contains oxigen. His methods Supposed 4 e- 
are, by detonating oximnriatic gas in excess with a mixture of hi- composiiionof 
drogcik, and gaseous oxide of carbon, when he sttpposei carbonic acid ^^cimurMtic 
is formed’, and by mixing oximnriatic gas in excess with sulphuretted 
hidrogen, when he supposes sulphuric acid, or sulplrareous acid is 
iGsrmed. In some expci immls, in which my brother, Mr. John Davy, 
was so good as to cooperate, made over boiled mercury, we found, 
that 7 parts of hidrogen, • parts of g.'isccus oxide of carbon, and so 
parts of oximuriatic gas, exploded by the electric spark, diminished 
to about 30 measures ; and calofhcl was foimedon the sides of the tube. 

On adding dry ammonia in excess, and exposing the remainder to 
water, ti gas remmngd, which equalled nipra than 9 measures, and which 
V IS gaseous oxide of carbon, with no more impurity than might he 
expected from the aivin the gasses, and the nitrogen expelled from the 
ammonia j so that the oxigen in Mr. Murray’s carbonic acid, it seems, 
was obtained from watery or from the carbonic oxide- Sulphuretted 
hidrogen, ad^^ed, over diy mcrcuiy, to oxitnuriatic gas in excess, in- 
flamed jm two or three experiments 5 muriatic acid gas, containing 
the vapour of oximuriateof sulphur, was formed, which, Hben'ucntraS- 
ized by ammonia, gave muriate of pinmonia, and a combiuatiuu of am- 
monia and oximuriate of sulphur. 

When a mixture of oximuriatic gas in excess, and sulphuretted bidro- 
gen, was suffered to pass into the atmosphere, the smell was that of 
oximuriate of sulphur i there was not the slightest indication of the 
presence of any sulphuric or sulphureous acid. If Mr. Murray had 
used ammonia, Jn stead of water, for analyaing hii^ results, 1 do not 
think he would have concluded, that oxihiuriatic gas is capable of 
decomposition by such methods. * ^ 

1 shall not, at pivsent, enter ivpon p; detail of other cxpcruBCul^ 
which 1 have i^ade on this subject, in cooperation with my brother, at 
it is his itention to refer t.> them, in an answer to Mr. Murray’s paper. ‘ 

, I shall conclude, by Kuying, that this ingenious chemist has mistaken 
my views, in supposing them hypothetical} I merely state what I have 
seen, and what 1 have found. There may be oxigen in oximuriatic 
gas} but I can find none. I repeated Mr. Murray's exficrinieuts with 
great interest ; and their results, when irater is excluded, eatiraly con% 
firm all my ideas <m the subject, and afford no support* to the hypothetic 
ca! ideas, which he has laboured so zealously to defeqd.^' 
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cf all speculative vie ws^ that uear names will be derived from 
some simple and invariable property, and that mere arbitrary 
designations will be ecttployed, to signify the class to which 
compounds or simple bodies belong. 


SCIENTIFIC NEWS. 

Wernerian Natural History Society^ 

Icdand crystal. the meeting of this Society on the 27th of April, 

Professor Jameson read a paper concerning the geognostic 
relations of the Iceland doubly-refracting crystal. The 
secretary communicated an account of the habits of the co- 
Cmber-cooac. immer, or ember-goose, by Dr. Edmonston of 

Lerwick. And Dr. Gordon read an interesting paper, con- 
QuaViiiesaf of observations and experiments on the qualities of 

^ound. sen<:ation of sonnd ; on the different modes in which 6odo« 
rous vibrations are communicated to the auditory nerve ; on 
the ideas of the distance, and of the angular position of 
sounding bodies with respect to the ear, which are asso* 
ciated, by experience, with the different qualities of sounds; 
and on some of the more remarkable differences in the sense 
of hearings both original and accidental, which are occa- 
sionally observed among individuals, and, in particular, on 
the musical ear. 


Report of the Proceedings of the Mathematical and Physical 
Class of the french Institute^ continued from p» 159* 

Albumen of Mr. Mjrbel has continued his researches into the physio- 
ficeds affords j^gy plants. Hitherto it had been acknowledged indeed, 
trie plant. that the albumen of seeds coinmooly served to nourish the 
young plant after germination ; but this opinion required 
ihe support of positive observations, and Mr. Mirbel ap- 
pears to have removed all doubts respecting it by an expe* 
riment as simple as ingenious. The embryo in the seed of 
the onion bends as it unfolds itself, so as to form an elbow 
that rises out of the ground, while the plumula and radicle 
remain concealed in it. If at this stage of vegetation a 

mark 
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mark of any kind be made at equal heights on the two 
branches of the germe* the mark nearest the radicle will 
rise alone, if the plant received no aliment but from the 
juices of the Earth; on the contrary, if it were oourislied 
solely by the albumen of the seed, the mark on the plu- 
mule would rise above the other: and lastly, the marks 
would rise pretty equally, if both the ground and the seed 
concurred in the developemeiit of the germe. It is the latter 
phenomenon that takes place; and ft ceases when the albu^ 
men is entirely absorbed : the young plant has then strength 
enough, to derive from the ground or the atmosphere the 
nourishment it thenceforward requires* 

This paper is accompanied with interesting observations Ornnination 
on the germination of asparagus, and on the manner in asparagui, 
which the leaves of this plant, at first ensheathed like all 
those of the monocotyledons, become, by the growth of 
the stalk, lateral and oppoaite, and afterward lateral and 
alternate. 

In another paper Mr. Mirbel has examined the germina- and of iheva* 
tion of the nelumbium. Botanists were not unanimous re- ^ 
specting the class, to which this plant should be referred, or 
the nature of the two fleshy lobes, from between which it 
springs. Some, observing no radicles developed in the ger- 
mination of this plant, suppose it to be destitute of them : 
some consider these lobes as roots ; others as peculiar or- 
gans analogous to the vitellns. Mr. M. has endeavoured to* 
remove these doubts by his dissections. In the first place 
he finds in the nelumbium all the characters of a plant 
with more than one cotyledon ; be next finds in the lobes 
vessels analogous to those of cotyledons; and at the junc- 
ture of the lobes he observes other vessels, uniting in the 
same manner as those that are characteristic of the radicles 
in embryos furnished with them. Hence he concludes, that 
the water lily does not differ essentially from the other plants ' 
of its class. 

Mr. Correa, while he agrees with Mr. M. in considering The lobss of 
the nelumbium as a dicotyledon, differs from him on the 
nature of the lobes. He thinks, with Gaertner, that they thevitellus. 
have a great analogy to the vitellus, and be compares them 
with tlie fleshy tubercles of the roots of orchis. Plants he 

observes 
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C*ermtnation 
^ grasses. 


ilmphfliious 

ajunmaliaa* 


obatrvcB havea dooble orgamztttton, oti the (nbe 

bhpld» to tl^o earth) in which they spread thdr roots ; on the 
htlier, to the air^ to which tbeit* leaves are expaaded* The 
rbots al*e destined to the ascending vegetation ; the leaves^ 
to the descending^ alad it is at the point where these two 
systems nqitO) that the eotyledons are usual I3' placed* But 
the lobes of the^nelumlnuni are at the lowest part of the 
plant, and consequently belong to the roots.* The example 
of ;many. other plants destitute^ of cotyledons shows, that 
they are not .icsseptial to Vegetation; and that the characters 
derived from them to arraoj^' the vegetable kingdom in 
three divisions are ipsufficieut^ and should be Replaced by 
those arising from the direction of the vessels and medullary 
radii* 

Mr. Poitean hOs examined the germination of grasses. 
The part of the seed, which ought to be considered os the 
cotyledon, is yet questioned ^long botanists. Mr. P., ob* 
serving that the scutum, which Qaertner took for a vitcllus, 
and Mr, Hichard for the body of the radicle, was placed at 
the point wheiTO the plumula and jadicle separate, deems 
this. a true cotyledon. Mr. P. has observed too, that, the 
moment when the radicle of a grass is unfolded, it assumes 
the dgure of a cone, ^nd represents the taproot of other 
plants ; but as soon as tl|e lateral roots have acquired a cer- 
tain, growth, this cone is obliterated, so that tio plant of this 
family has a taproot. And as Mr. P. has made the same 
observation on several other monocotyledons, this substitu- 
tion of .numerous secondary roots for one principal root 
takes place, because each bundle of iibres of the monckCOty- 
ledons has its peculiar root. 

The researches of Mr. Cuvier concerning fossil animals 
have comVuonly led him to discussions respecting the spe- 
cies admitted by naturalists, tending generally to the ad- 
vancement of the science of zoology. Thus in considering 
the organization of the amphibious mammalise, he^ms been 
led to separate from the seals and morses, the Indian wall- 
rns, the manatees, s^nd the species * described by Steller. 
These three genera form due family,, distinguished by the 
absence, of the posterior extremities, and by herbivorous 
Uetb. 


In 
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In another paper, on the genue feli«, he gives the osteolo* Feline genu«« 
gical characters of the h^d in the principal species ; and 
has made knot^n a species not distinguished by modern 
naturalists* To this . he has given the name of leopard, Leop^Td. 
which had become ^nonimous with panther, for want of 
being able to apply it with precision* It differs from the 
latter in being of a smaller size, and haying a greater num- 
ber of spots. 

Mr. Geoffroy long ago made a particular division, under CU<;sificatign 
the name of ateles, of the apes without thumbs, which had 
been confounded with the sapajous, from the prehensile 
tail common to both. Ho ha^ now added two new species Two new 
to those he had already made known, and given figures and 
descriptions of them. One of them, which he names aracli- 
noides, had been merely mentioned by Edwards and 
Brown. The other, which he terras encadret is altogether 
new. It is black, with white hairs round the face. 

The same gentleman has described two birds; one im- Ornithology. 
p..rfectly known, the other new. The latter has some re- 
semblance both to the corvus nudus and the c. calvus ; but 
there are sufficient differences between them to form three dis- 
tinct genera, under the names of cephalopterus for the new 
species, gymnoderus for the c. nudus, and gymnocephalns 
for the c. calvus. 

The cephalopterus is black, with a very high crest, which Cephalopte- 
falls forward on the beah,'and a kind of dewlap also covered 
with fekthers. Each of these is of a metallic violet colour. 

The other bird, which had been imperfectly described by Microdarty 
Maregrave und^ the name of carioma, Mr. G. had consi- 
dered from his description as approaching to the trum- 
peter; but now be has seen it in the Museum of Natural 
History he classes it as a separate genus under the name of 
microdactyiuB. 

The tortoises have furnished Mr. G. with the subject of Tortoises, 
pother interesting paper. Having &een» while in Egypt, 
the tortoise of the Nile, mentioned -by Forskaol, be was led 
to form a particular genus of all those, which like it have 
the extremities of the ribs separate, and a soft shell, lie * 
names it trionix, and has added to it sevieral new species. 

Mr. Brouguiart, in his elegant general treatise on reptiles, 

bad 
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■ cimed time with his anodes ; noticing at the sttiie 
tiise the cha^^er^ thi^|^f d^ut^|th|i|^ fr^ 
either epeci^ SSe ef wm^» Ci^^dete and Wd.* T^* 
large softfb^led toTt^se of places tn 

genes chdjrs of Darnel. ' *|| 

by Mr. Sw«uger in his geiwalmotiio^phy of tortoises* Id 
this work a copiduf iliet » ^veo, and it is ii« 

lustrated with figttfek^efi^r eng^^« 
letkyolc^ The class of isheat^lui^^^ lo^Hh many neir 

species. Mr. Hisseau, and j^r* Selatoche have communV^^ 
cated the observalioasiUmy ^ mada -oa^lda solyect^ the tof^ 
mer in the Gulf of Nice» the leister in the sea round the 
Balearic Islands. It has been sdpp08ed> that fishes had 
their peculiar climates*.. bnt Mr. R. fass found in the Medi* 
terranean fishes considered as peculiar to the Bast indies* 
and others known only in the nortbe]tn seas. Mr. Dela- 
ro^he made some interesting observations on the depth ajfc 
which differ^ fishesbabitually Uve^ the iiaaner of e&diil^ 
them* and thnrtiirbladders* " 

Respiradoaof Jifotwithlth^ing^ the diffi^lty of physi9^IogicaI expert 
Ike crocudiie. and nicety requir^ in them* Mr. von Humbol^ 

made many during ^sdan]|^ns and toih^pie travels. He 
has coanannicated bis e^tps^meo^ on the respiratikai of 
the sha^rpnosed crocodile of America* He found, thal^ 
notwithstanding the volpme Of its ;hFt^ehitr^;ic»t the 
tore jof its pulmenlii^4ctis^ it suffer%greatl|fr .adthetit afoji^< 
ply of freA air; its breathing is slow < and yoiii|^ 

one tt foot lopg deprived the air o€ ||arce^4d cbld? ieche| 
ofoxigea i£lkii. biK^eiid 

® . ' . i 

Tb be concluded m our next* ^ ' 
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ARTICLE L 

On thi Motion of Rockets both in Nonresisting and Resisting 
Mediums. By W* Moors, Esq. 

(Continued from Vol. XXVllI, p, 

To Mr. W. NICHOLSON. 

SIR, 

TThe folio wiag is a farther extension of my essay cozi- 
cernin^ tiie motion of rockets in difTerent mediums ; which, 
if worthy acceptance, is quite at your service. The last two 
propositions are j^iven as preparatory to my next inquiry, 
which is that of the several effect s of the wind upon the first 
motion of these machines, when *t is blowing in any given^ 

, direction and velocity ; which 1 will communicate to you as 
soon as time viU allow me properly to prepare a paper of 
them. 

From the results of the propositions that here follow. Curious facii 

some very curious and important facts are ascertained; as 
, . - , . . the followins 

that the motion of m rocket can never become unilorm ptoyosltioos. 

throughout the time of its burning under any law of resist* • 

mace whatever ; that bodies projected into resisting me* 

VoL« XX.IX, No. ia4,~AiH». xail. R diums 
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cliumB cannot* independent of gravity, describe certain 
finite spaces but in infinite times, let the velocity of pro- 
jection be what it may, great or small ; the ratio of the re* 
si stance of a sphere to that of' its circumscribing cylinder, 
when this moves in a direction perpendicular to its axis; 
and many other very curious particulars, as the person who 
shall read this jiaper will find. The investigations of the re- 
sistance to cylinders moving in fluids in directions different 
from that of their axes are new, as far as 1 know. No work, 
that 1 am acquainted with, contains a solution to this pro- 
blem generally, but mei*ely of the common particular case, 
where the solid is supposed to move in the direction of its axis ; 
, and perhaps the flight of rockets is one out of but very few 

cases in which the subject is at all applicable. 

With thanks for the attention which yon have hitherto 
paid to my communications, and respect for that impar- 
tiality and ability, with which your Journal is conducted. 
I^m, Sir, 

Your most obedient servant. 

Royal Academy j W. MOORE. 

June 1811. 


Prop. 6'. 


The motion 
of a rocket can 
never become 
untltorm. 


To determine whether the Motion of a Rocket ascending ccr- 
ticatly in the Atmosphere can ever become uniform : the law 
of resistance being directly as the square of the velocity^ as 
before, 

"W^hen the motion of a body becomes uniform, or the ve- 
locity a maximum, the accelerative force is then nothing: 

- r (sued' IP - — R a ; . 

therefore putting 1 the accelerative 

^ ^ ^ (am — ct), b 

force the last Prop.) zr o, and reducing the equation, 

, r /sneiTa — owf4-cr\f 

wc have ulj?:. 6 - ( — ^ — ===- J . ■ Wheftec it 

appears, that the velocity, and consequently the motion of 
the rocket can never become equable ; being in terms of t 
the time of its horning 5 -but will be greater and greater unto 
the end of the time f, when the velocity will continually de- 
crease till the whole is di^troyed by the retard lyc force wf 

gravity. 
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gravity. And it is moreover evident* that the motion of 
8 rocket can never become uniform under any law of mist- 
dhce whatever. 


Prof. 7. 


All things remaining as in the 5th Proposition: to find fAe Velocity and 
Velocity and Space describt'd by the Rocket^ when it is in~ 

Scribed bv ft 

finenced only by the mpetlmg Force of the Composition and rocket from 

the Resistance of the Medium* impulse rf 

its com position 
and rttsittance 

Here* gravity not actings the accelerative force of the medi- 

W wt. 1 r*i. ■ nv »)«““• 

rocket at the end of the time t will be ■■■*• — =— ~ 

(am — f/j 

as determined in Prop. 5. Therefore a> m 2 gft rr 
■ Rd*) # • , 

= (puttiugA =^aagsned^b\ 

k = 2 agK, I — ntnb*, and p zz * ; and 


i—pt 


kv* ^ / — jof 

A 


(t)‘ 


4. 4, 


* whereof the fluent is ■ """ v . hyp. log, 

2.[hkf 

= ^-hyp.log. which, when 


(t)* - 

0=0 and I s 0, ia « z >• — . hyp. log. : therefore the 

P P . 


(I)’ 


correct fluent is 


, hyp. log< 


+ V 


2 (t)^ ^ 

. ^ hyp. log. ~ hyp. log. I » ^ . hyp. log. 

I * ^ : and hence by the nature of logs. 
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Velocity and 
space (Ic- 
scribed by a 
rocket from 
Mu* impure of 
itscumpoMtioii 
and lesi'.tanco 
of the iiifdi- 
om. 


/(ft) I 


or, putting 


(t)' = 


and _ 


ih k) ^ 

P 


wc shall have 


j 4 
1 — 


/ 




{i^ptr 

it—pt)- 


aiul !jy rcJucin™ tliis cquai » 


which, when t “ 




/“ + 


dh 


■on- } <“ 


. ^ the velocity of the rocket when it just 

reaaeB burning. Or, restoring the values of 7 , ut, /, //, &c., 
the velocity of the rocket in thiscase wiU be expressed by 

4 oird (srieT?) ^ Aat^d{$neW.]i 

1 6 ^ 

mV^) ^ / 


4 a^d (^ wcR) ' 
c b 


4 agd (sne R)^ 

7b 


{a mb") f {amh^ - ac&^) 

Now to determine what this velocity is, w'e must first fiuil 
the value of R for the vriven case of velocity b* Now under 
the conditions, that the particles of the medium are perfectly 
nonclastic, and that the methiim is infinitely compressed 
atjdafibrds no resistance to the motion of the rocket but what 
arises from the inertia of its panicles, (which is the ground 
of our hypotheses concerning the law of resistance), w e shall, 
putting r for the radius of the rocket’s base or of llie head 
if the rocket; y’lz the sine of the angle, which the slant 
side of the head, (supposing it conical) makes with the axis ; 
p zz 3 M 4 lfi; S — the specific gravity of the medium, 
which is here considered as the atmosphere; andg* iC feet, 

x> S r* ft* r* 

(omitting the Vv) ^ (investigated ia 

most works of fluxions and mechanics]. 

Let ft z: 1 , in order to render the expression as simple as 

possible. 
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possible; and the an»le, the sine of which is /, 30 decrees ; 
then J = • 5 or I (to rad. 1) ; and lakiii*^ tlies{»ecific{jrimly 
of air at a medium, or S z: 1 -J, 11 will be found :r *0002343 
ounces; which is the absolute rcbistance the rocket suflers 
wlien moving* with a velocity of 1 foot per second. Hence 
the expression above for o will become ------- 


4 n fTfl ('0002343 s?ie) 


If ^(-0002343 J 


5 (am) 

\ -0002343/ ) ^ 


(fl 7M — a c) 


(-000:343 *n e/ 


(-0002343 *n#)’ 


{am) {am — ac] 

and substituting the values fora, c, d, &c., which are asfoN 
low : namely, 

s =z 1000 

n =: 230 ozs. 

w zz 18 lbs. “ 288 ozs. 

c =: 10 lbs. z: IbO ozs. 

m zr 10 + c rr 448 ozs. 

(I zz 3 sec. 

d zz yft. 


1*95171 \ 

964 ) 


1*95171 

864 


2620*325 feet ;• which is there* 


/ 1*95171 1*95171 \ 

6941*575 \ 1344 — 964 / 

It 16 r rz , - — 

1*95171 1*95171 

1344 + 864 

6941*575 X 737094 ^ 

« 1814186 ^ 2620*325 feet ;• which is there* 

• • 

fore the greatest velocity the rocket can acquire, and which Velocity, 
it does acquire at tlu^ end of its burning. 

It is somewhat remarkable, that the whole resistance of 
the air to the rocket, on the supposition that gravity does 
not act, should so nearly approximate to the effect of this 
force (considered as constant) when there ig no consideration 
of any resistance from the former ; the deviation causing no 
more than (2896*9895 — 2820*325 z: ) 76’6645 feet per 

second 



Velocity. 


V^EORT Of TBE HOTIOf. Of. fOCfJ&TI- 

second difference iu the greatest velocity of the rocket on 
the side of gravity* 

To find the space dcfcvibed. By the theory of variable 
“ot‘ons* = t,* =J*- 

P«t/-J>r = T; then f = ~ pt\ 

and f = . Whence i zz -UI 

P P P + T" 


T t 


II » T 

= (by expanding in a series) — I p 


2.j 


-( 


T T 


tv . 9B . , 

T T , T T T T 

' /iw ^JT~ “ 


+ &c 


tc.); 


tv + 1 


the fluent of which is x iz ^ — __ 

p V(w+l)/« 


_aw + 1 




4w + I 


(2ie+l)./*^ {3u? + 1) 

«;+ 1 

_ - jT ^ 


P 

2 ju 


p/’ 


•( 




* 

+ &C.^ 


w+ 1 (2fo + 1) /’*> 


+ 


■ {3» + 1) 

{- (/-PO + 


+ 


&c. ) = J-. 

y p 


(3 10 + 1 ) /* ® 

^ 1 uf 

— ;>0 /_! (/-p O 

V 10 + 1 

S ti; 3w 


I 

(i—pt) 


'(2i«>+lj./w 


. if-pt) 

{3«i+ 1)/*® {4»e + 1)./*' 


+ 


*“■ ) ] ' 


and 


I ; ^ /I 

the fiiiecit corrected x zz ~ 2/. I — ■ — 

PI \w ^ I 

__i_ + _• l- + &c. + -^ 

210+1 3u?+l 4u>+l J J ^ p * 




— U — p 0 + 


2 (/ — n ') 


w+l 


/» 


* v » + » 


to 2w 

ii-pi) . {/^pO 


Qvt 


<* — rn , ^ y n ^ ‘ .p 0 , 

{2w +!)./« (3w + l)i*« (4w + I)'/*™ 
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^ 1 . f 2 {/ — • ap* 

*;c.J j = (when ( = a) j. 1 a + — -• 


( > _ ■( / — gp) 7' {I — ay) 

Vw+1 (iw+l)./™ (aw + !)./»“ 


(/ — ap) 


(I — ap ) 
(3 W + 1) 


») ^ \ 2 / r 1 

ijTT*^ / p * tw + 1 


2w+ 1 


± 


-t- — » cc*-. A { for the space described by the 

3mj -f- 1 / 5 

rocket at the end of the time #• 

Now to deter ml lie how far the rocket wiU farther move 
before its motion is wholly destroyed. Put a zz the velocity 
at the end of its burning zz 2820*395 feet per second, and 
V an) variable velocity corresponding to the space x; w 
weight of the rocket ;= 448 ozs., and R 3 *0002343 ounces, 
the resistance of the medium to the rocket when moving 
with a velocity of. 1 loot per second. Then R v* will be the 


resistance to velocity v, and 


the force by which the 


rocket is retarded by the fluid. Hence x =: 


) and X := 


^/g 

hyp. tog. V ; and the fluent 


2gBo’ vr- -o- - -- 

to 

corrected x zz rr . hyp. log. a. Which by substitution 

of numbers is zr 305170*3 feet. 

Hence it appears, that, after the burning of the rocket Space de- 
ceases, it will move to a distance of 305170*3 feet, or nearlv 58 
miles, before all its motion is destroyed, whon it will remain 
at rest in the medium ; there being no force to inAuence'it 
in any manner or direction whatever, and having no power 
to create motion in itself. 

As to the time that the rocket would be in movingthrough Tlmeof mov- 
this space, it will be had as follows. The same substitution ing through it. 
as above being retained; the general Ouxional expression 

(hr thetipie Cl’ ) namely — ^ will be found =: ... 

^Sf 
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mrnm 1 ^ JJ, ' 

— —5- (substituting for f as befcr^) the 

g ix X> w' 


fluent of which is / 1= 


^Qw when / ;= 0, t? i2» 


A projected 
body cannot 
lose all its mo- 
tion in any 
Unite time. 


Resistance to 
• cylinder 
moving per- 
pendicularly 
through a 
fluid. 


Re - * ' ^ 

therefore the correct fluent of the tune is t := . - "V ■ . 

— which, on becoroingp nothing, will be inflnite. 

So that it appears, that the rocket 'will not describe the 
above space but in an infinite time. 

Suppose® zz 1 foot; thenf — 133--344 se- 

21,^ Ha 

conds or 2 min. 13 seconds. That is, the rocket will only 
have been in motion 2 min. 13 sec. after it has acquired the 
greatest velocity from its burning before the c( lerily of its 
motion will be reduced to 1 foot per second ; and >et, not- 
withstanding this great aiiiiihitanon of velocMty in so short a 
time, the remaining small part will ii‘ot in any finite time 
be destroyed, though we know the limit at which the rocket 
would attain a state of quiescence. 

And from the result here determined wc conclude, that 
into whatever medium a body is projected with any given 
velocity, great or small, it will in no finite time lose all its 
motion. So that, if the planetary bodies were moving in 
a resisting medium, and gravity sliould suddenly be de- 
stroyed; the bodies would all pursue rectilinear paths (that 
would be tangents to their orbits] to certain finite distances, 
which would not be wholly described by them but in infi- 
nite times. 

Lemma L 

To determine thi Resistance a Cylinder meets \eith in a Ffuid 

when moving in a Direction perpendicvlar to its A^is, ^ 

) 

It is universally allowed, and indeed is evident, that; t^e 
resistance to a body moving througlnan infinite fluid at rest 
(such as is here supposed) is the same in inflect as |he faiHie 
of the fluid in motion with equal velocity ou the. bpdytat 
rest: therefore, asitwill J^e son^ewhatimqre^couveu^nttocciB- 
sider the fluid in motion, and the body quiescent, we Bhffll 
pursue the solution of the problem ^poii this bypo!the|i|. 
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Let A B C D (PI. VII, fig. 1) be the cylinder, and ET F Resistance toa 
any section parallel to ihci^abc. l^ t a particle^rike this sec- cylimlcr 
tion at T in the direction PT, perpendicular, by supposition, 
to BJJ ; and draw Tt) ID the cebtfe O : draw alto the tan- through a 
gent T Q to the circle E T F or cylinder at T, upon winch 
let falll^heperpendtcalat P Q, and let fall the perpendicular 
Q K uponT P- 

Then, consideinng P T to represent the fuIl“ft>rcD of « 
particle of the fluid, P 11 will denote that part only, which 
has edect in moving the cylinder in the direction ,PE. 

For, on account ot the obliquity of the surface of the solid, 
the stroke of the particle wilfalso be oblique; aiid therefore, 
resolving T P into the two forces P Q and TQ, the forceT Q 
only will be effective, which, in the direction V K, will be 
as P R, or the sine of the angle P Q R, or P T Q ; as is evi- 
dent by considering PQ, resolved into the two. forces Q R, 

R P ; whereof the former, being parallel to the cylinder, has 
no eflecl in moving it in a perpeudicuiar direction thereto, , 

i^gw by the nature of fluids, the force with which a 
particle bliikvs a body perpcndicuUrly is equal to the weight 
of a line of such particles, the height of which is equal to 
tbit which ♦s due to the velocity of its motion, or through 
which a body must fall to acquire that velocity ; therclbie, 

calling n the density of the particles or fluid ; — (where 

17 denotes the velocity, and g =: J6 feet) will be the abso- 
lute force of a particle moving with the velocity v. And 
this is represented above by the line P T ; therefore, since 
rad. (1) : TP : : sin. Z PT Q ( 5 ) : P Q, the force dc- 

% 44 

noted by P Q will be ” ^ ^ , and that by P R ” - • 

l^ut S L zi ar, L T y, and ST rr s; also let X a 
(z: i) 4j[Xpre3s the fluxion of the course S T ; then, because 
Df the inclination of this line to the direction of the fluid, 
the number of particles st^-iking it will be diminished m ,i> 

the ratio of Tn to no, or of radius to the sine of the 
Wangle o'T n; consequently the fluxion of the force of 
the fluid against S-T, which would otherwise have be^n 


f 


will be 






4g 
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K«sistanr« to a 
rylinder moY- 
inj; perpcndi- 
cuinriy 
f.hmiigh a 
liuid. 


L 1 

Now i — (a* + y2)* ; Bn<1 n z: (2 r.r — by tbe 

property of the circle; consequently y :=: — — ^ ^ — - 

(2 fx — 

J- X • 

and z n (a-' f j-*)* =r — j (r beinj; tlie rad. 

of tbe cir. ESF). Also, by reason ot similar triangles, 

TP 




«I$obeequa1 to » Therefore by substitutioo 

T 4 fr 

y\ ri _ (3r*_.TV 


p, "IM 

n 6^ z 


ntj 




(2 rx 




45r 


(2 r jr A* — » a* A*) ; of which the 


\ 2 rx ^ x*]^ 

^ nt;® /a ra:* — xH 

Uueni IS • I I wanting: no correction ; 

4 i; I ® \ 3 y ® 

that when x rz 2 r tbe fluent will be ^ ^ 




; which is the 


effective force of the fluid on the semicircuroference 
of a section of the cylinder parallel to the base. ConseT 


qaenlly 




into the height of the cylinder (A) 


n f;* rh 

— will be the resistance, that the whole cylinder suf- 

fers when it moves in a direction perpendicular to its a.xie 
with the velocity r. 

Cor. Because it is found, that a sphere, the radius of 
vhich is r, moving in a fluid of the density n, with the velo^ 
“P 71 e® r® 

city e, is ■ -r ; we shall have the resistance of the 

flpheve to the resistance of its circumscribing cylinder as 
7) 71 r® r® 2 M r* , 

2 to — , eras 1 to (wherep r:3*14l6): 

hfr 3g 3p ' ^ 

the latter therefore being resisted more than the former by 

about *61)829 of the former. Whence, tbe resistance to a 

sphere being given, the resistance to its circumscribing 

cylinder will be had by multiplying the former by 1*69829. 

1 



rVIMT OF TB6 HOTfM 09 MCftllUi 




Lemma II. 


To determine the same as in the last^ when the Cylinder moves Re55«;tan« 
in any Direction oblique to its Axis, ^ cyhndrr 

^ * fTjo^in^ ob* 

Jiqnelj. 

LetT P (PI. VH, 6g. 2) be the direction of the cylinder 
moving in the fluid, or P T that of the fluid against the 
cylinder. Let a particle stril^e the soliil at T, at which 
point draw the tangent T n to the section EFT, which is 
parallel to the base C D: draw L T Q perp. to the diame- 
ter VOS, which is at right angles to the axis X Y, and 
P Q and Q R perp. to T Q and T P respectively. Then, 
denoting the force of a particle of the fluid when in motion 
by P T, and supposing this to be resolved into the? two 
forc<^8 PQ, QT, the latter only, Q T, whicii varies as tlie 
sine of the angle T P Q, will have efiecl in moving the cy* 
linder; wliicli, in the direction P 1’, will be as K T, or the 
sine of ♦he angle '1' Q R, or S P Q. Now the elfective fotire 
of a particle in the direction Q T has been shown in the 

71 ?' * A 

preceding lemma to be equal to — when the whole 

force of a particle is represented by Q T: but in the case 
before us, putting ^ for the sine of the angle Q P T, or of 
the angle of incidence of the irnpingeing fluid ngaiust the 

71 O * S ^ 

solid, the efficacy of QT will consequently be n: L'L- 

4. if 

(whcfc .V r: sin. of the angle Q T n) and therefoie th** erfect 
of a particle to move the cylinder m the direction P'l will 

* A* /’* 


be 


. 

Put c =: sin, of the angle P T Q, the cosin. being^' 
r =: rad. of the base of the cylinder 
* = O L 
y^TL 

Then, by reason of the similitude of the triangles O LT, 

r 


y 

'T n we obviously obtain s = — - 


and' 
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Kesistance !• 
a cylinder 
TnoTing ob- 
ii^aely. 


the cosine of the angle K T n zz — (radius being unity 

in all cases). Now let z zz FT and a the fluxion of the 
same, then the fluxion of the force of the fluid on FT 


will be n 




multiplied by the sine of the angle 


PTn, whereof the angle PT « being composed of the two 
angles P T Q, Q T n, the natural sines and cosines of whicli 
arc represented above; its sine by trig, will be expressed by 

~ also i 


r X 


(r‘— x*;i 


Therefore 


no/* * . 

4£r 

_ NO*/* 

_ fi e' f ^ 
4g'r* 


n II* .s*y * i 
* 

r* — X* 


. tine angle P T » = 

. eJ + /(»•* — x*)^ 

(r«— **)• f 


no’ f‘ 


. Jcx (r*-.x*) +/ (r*-x*)T}i 

(,• _ 

. ^cxx(r*-x‘)' +/r*x~/x*x^; 

the fluent of which is 

- f +/r»x-L/x* ^ 

which corrected will, in the ultimate case, where jp zr r, be 

( T -- 1 («-/). 

which is therefore the effective force of the fluid on the quadran- 

talarchFTS. Hence {c + s/) will be the force 

nv^I'rh 

(c+«/)the 


on the Eemicircum, V F S ; and- 




force on the whole semicylindric surface m Dvr Bj; 

or 
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or the resistance to the cylinder when moving in the fluid Res^unrei* 
at rest, so far as relates to that surface. ob- 

To determine what farther resistance is opposed to the 
cylinder by tlie fluid acting against the top A s B r. Let ns 
8iipf>o8e AV BT (fig. 3) to be the head of the cylinder, and a 
particle striking it at T ; also let A B be a diameter of the 
circle perp. to the axis, and draw T Q parallel to A B, and 
PQ and QR perp. to T Q and TP respectively. Then 
P T being considered the representative of the full force of 
a particle, and to be resolved into the two forces P Q, T Q; 
the force T Q, being parallel to the plane A B V, has no 
efrect in causing it to move; but only the force denoted by 
P Q, which is as the sine (c) of the angle P T Q. There- 
fore the effective force of a particle in this case will he 
nt)* e* 

; and that of the fluid on the whole circular plane 

nv* p r* 


(p being r: 3’14l6). 

ance to the cylinder is 
fin* f* rh 


Hence tlie whole resist- 


(c h 2 /) ^ 


n 




(ig " 4 ^- 

Cor. 1. When the angle T P Q {tig. •2) is 90% or the so- 
lid moves in a direction pt rp. to its axis ; tlien f becoming 
1 and c nothing, the resistance to the cylinder will be 

as determined in the first lemma. 

Cor. 2. The resistance to the cylinder moving in the di- 


rection T P estimated in the direction Q T is 




(c + 2 /* ), being that arising only from the actmn of 
fluid upon the semisurface.of the solid; that on the head or 
top of the cylinder having no effect to move it inthis direction^ 
but in the direction of its axis. 

For an example to this proposition in numbers, when 
the medinni is supposed to be that of our atmosphere. Let 
the angle T P Q (the sine of which is /) n GO® ; and conse- 
quently the angle PTQ (the sine of which is c) = 30% 

Then 
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A quadratic 
equation ap- 
{Mreiitly vnth 
xHiee toots. 


OEFECTm ALGORITHM OP IMAGzlTARY QUAKT1TIE8* 


Then wc have zz 
c zz 
Let r =r 

V zz 

h - 
n zz 


^ nv* / * r h , r tivcnr^ 

tlence (^ + 2/) + ^ 

'0niC)6f)M7 + -00187486 = -03384173 ounces for the rc- 
sislann* to a cylinder of the above dimensions, vthen moving 
with the velocity of I foot per second. And ttierefore, as 
the resistance to the same cylinder varies as the square of 
the velocity, the resistance corresponding to any other ve- 
locity will be had by multiplying the above by the velocity 
(in feet) squared- 


•866 

*5 

6 in. 3 ? ^ foot 
1 ft. 

3 ft. 

l6 ft, (omitting the V^th) 

» t 

c* p r* 


11. 

On (he Df/eciive AlgmHhm of Imaginary Qnantities. In a 
Letter from a CorrtwpondetU. 

To Mr, MCIIOLSON. 

SIR, 

In a mathematical investigation, in which I was lately en- 
gaged, 1 fell upon a very singular anomaly in the theory of 
equations, which is nothing less than a (quadratic egwaiioji 
having (at ]pa,st to all appearance) three rools^ all different 
from each othc^; wh^/reas, according to received prindp^s, 
it can have only two. As this is a very ftiange ^Icviation 
from what has hitherto considered as a well established 
theory, 1 am iiiduci d toreouest the ymbliration of it in your 
Journal, in. hopes that some of your mathematical corres- 
pondents may undertake to explain the difficulty, and res- 
cue the theory of equations, and the present algorithm of 
imaginary quantities, from the danger to which such ano- 
malies miift necessarily expose them ; paiticularly as. there 

aie 



DEFECTIVE ALGORITUAt OF IMAGINARY QUANTITIES* 

are some amon^ ns, who wish to cramp the power of ana- 
lysis, by rejecting in that science every S[»ecies of quantit}'’ 
coming under an imaginary form, f think I can perceive 
where the mystery* lies j but still I should be glad to sec the 
opinion of more able analysts on tins apparent incongruity; 
if Iiowever no such should appear, I will, througlj the me- 
dium of your Journal, publish my ideas on the subject. 

The equation to which I have alluded is this; 

.. jr* "l- X “ 2 

and the three roots of it are the fallowing, 

Ist root X :z: 1 
2d root X zi — *2 

3ci root * - : \ 

The two first of which evidently answer the conditions oi 
the equation, and with the third 1 proceed as follow^. 





And now in order that 1 may be cerUin of my results, I 
multiply these quantities uiidei the radicab at full length, 
as follows; viz. 

^ ^ i I to find the square of 4^ b — b 

i + V ^ 

I ^ I forthe product [{ + V— i) X 

i+ 

» * + \==l 


SSS 
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to find the square of t — \/ — } 



= - (I f 


Therefore 



X zz 


a 3 



« 

X 




+ + 



but 


aad therefore by addition, wc hare 

X* + Jf = 2 

' Now if this be a legitimate result, I sec no reason why this 
value of X should not be considered asa root of the proposed 
equation as well as the other two; and if it be admitted as 
such, then 1 can find any number of other roots at pleasure ; 
which will totally destroy the established theory of equa* 
tions; but if, on the contrary, this cannot he admitted as a 
root, then it necessarily follows, thai the present algorithm 
of imaginary quantities is defective, or otherwise that 1 have 
deviated from that algorithm in the preceding uperation. 
In order to discover the errour wherever it may lie, and that 
the connection of it may be made public, 1 am induced to 
request the publication of this paper in your Jouriiul ; which, 
if you should think proper to comply with, will much oblige 

Yours &c. 

MATHEMATICUS. 


III. 
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Gn the Natitre of Heat. I^y Marshall Hall, Esq. In 
^ a ] slier from the Anther. 

( Couthuled from p. 222.^ 

Tn iipt M'ccialincj (ht* riH*rit of any hypothesis, we ou^lit cer- Some r.^..iirjp- 

taiijly li) eoii^iidrr, wlnt assmiiptioiis are inseparable hom 

llie -nbjiet. itself; and wliat siippusition" are iiecesBary, to fu.m a iiubject, 

• ‘onstiinu* the nariicular Ih nothesis |>io»)Osed. otlur-? cou- 

‘ ‘ ‘ nci icil with a 

To appl; tIj!^ Io our subject; it appears to me, tliat, |yurtici.iar view 

whatever may be our notion concerning- the ultimate nature 
of calorie, one postulate must necessarily be mad(^ ; the ex~ 

)'4ei>ce ol‘ a cii.uiuel for tins a^eat Lelwcea the Sun and the 
Kartli must unavoidably be assumed. 

if \\r- eiiibrace the opinion of the materiality of calorie, Suppositions 
" C* .-' ppob**, that tiui. matter emanates constantly bom the 
sun’s tiirbuf , and penetrates spat o, Qu ^he otlicr hand, nal.i\ , and 
Ui a:ioj)ljie^' lie- opposite opinion, we necessaiily suppose the 
e\'o»tviH*e of i jluid, naturally pervading the mnverbe in a 
state of quiescence; but ready to be iiuipressed by external 
'-ansf.s. This is indeed the great diflTicuUy ; and a difficulty, 
which no one will prelend to obviate. It may diminish the 
obji etiem, winch is thus atford<»d to the hypothesis, to ob- 
serve, ihal on either side of the question the difficulty is 
tlicsaiiie: or, if there be any diffiercnce, it is in fa« 
lour of the hypothesis of vibration. For what is the great 
Jiiib><Mi(‘e, between tlie assurnfition of a material aijcnt, 
wliii-h, being unpclled, penetrates bpuce with rapid motion ; 
aiiil that of a quiescent fluid peivading spw’e, and subject 
to 4 ertain iiiiprerslon^ ? ‘ * 

Fut, if we consider this ciiciirristance farther, we tliall Mot a--..uiTip- 

observe. that, in the material theory, the assumption of one 

' ^ * loatenal hypo- 

flu nt only does not suffice. According to thia opinion, tlie thesis. 

biiti-beain must consist of at least three; or, if vve consider 

the compound nature of light, of no less than of nine dlsj- 

tiiict fiu.ds. Many persons however will be willino; to grant 

all these to modern theorists, who would refuse to Huygens 

Vo L. XXIX. —-August, 1811 - S and 
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and filler their ethereal medium ; althoui^hboth supposi^ 
tions a»L* equally hypothetiral. 

Neclect of in- It must be acknowledged, that in investigating the nature 
duction of caloric, we subject ourselves to the imputation of false 
philosophy. We neglect the method of induction, and seek, 
as the ancients did, occult causes. So much are we involved 
in the trammels of theory, that we are scarcely able, in some 
and rocr»iirse to s^-'i^^nces, to express a single fact, without implying the ex- 
hyi»oihiNis too istence of something perfectly hypotlietical ; this is very 
common. much the case with our present subject, heat, and with the 
science of electricity. We are educated in the belief of such 
hypotheses, and do not doubt of iheir truth, until a consider- 
able progress has been made in the study of them. It is 
not one of the least of the uses of investigations like the 
present, to teach us bow very little all hypotheses ought to 
be relied on, and how very much and bow constantly they 
ought to be distrusted. 


The Nature of the Vibration of Heat, 


Nttvirf- of (he Tleat may possibly depend, not on the presence of any 
vibranoii of ir.aterial fluid in the interstices of bodies, but on a state of 
intimate vibration of their particles. The temperature or 
degree of heat may be greater or less, according as these 
vibrations may be more or lets frequent in any given time; 
or, as it may be expressed, according to the intensity of the 
'kilirution. lly this term I wish only to express the relative 
state of the vibration; that vibration T suppose to be the 
most intense, which occasions the liighest temperature. 
Objection lo objection wbicli has always been urged to the hypo- 

tli«hyiK>ihesi». thesis of vibration is, that the propagation of heat does not 
obey the established laws of motion. *• Were they the same, 
its propagation ought to be momentary through elastic bo- 
di'>s, and should be more or less rapid through others, ac- 
cording to their elasticity.” 

Answer to the objection, it may be answered, 

first part of it. that the propagation of heat through elastic bodies is indeed 
momentary ; for this is the radiation of caloric. Previously 
to considering the second part of the objection, it will be 
* necessary to consider somewhat of the nature of the vibra- 

tions, 
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tionii, which we have supposed to constitute heat; and to 
show in what respect they differ from other vibrations. 

The important and manifest difference between these vi- H fr'r'’ncc be- 
hrations, of sound, for example, and of heat, is, that in of 

the former the mass^ in the latter, the particles oi»!y of that hrar and 
mass, vibrate; and this distinction is sufficient to explain the *®“”*^* 
neccisary and consequent difference in the laws observed by 
these Vibrations. The facility with which the ii ass of any 
body vibrate? will be proportionate to the elasticity of the 
body ; but it is plain, that the vibration of the particles of 
the muss will obey laws as different as the vibrations tl em- 
selves are different: accordingly, who, after this considera* 
tion, would expect thitt the elasticity of any body should 
regulate the vibration of its particles only? It is argued 
indeed, that the vibration of the mass of any body must 
ultimately be referred to the condition of its particles; this 
I readily admit: yet it proves nothing; it does not prove 
that the converse of this is true; namely, that the vibration 
of the pmiicles must be determined by the condition of the 
mass. 

Perhaps it was the want of considering the necessary dif- Other objee* 
fertnee between the vibrations of heat and of sound, that 
has led to some other objections to this theory. It has been 
said, that no body could communicate heat to another, (if 
heat were vibration), unless the second made a sort of con* 
cord with the first. Another objection is still more futile; 
the vibrations, if siuli constituted heat, would, it is said, 

“ gradually relax and die away.” 

Sources of Caloric. 

For the some reason, that this part of the sujbject was Sources of 
treated with brevity in the former part of this discussion,* I 
may be equally concise in this place. The intimate connect 
tion between motion, friction, percussion, &c. and heat, 
has lately been so much attended to, and so satisfactorily 
explained by the theory of vibration, that nothing scarcely 
remains to be added on this point. 

The light and hCat produced by the transition of the elec-* 
trie fluid from one body to another is extremely analogous 
to the sound produced by the motion of air through tubes. 

S « If 
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^totion of 


Kdclianl heat. 


From the smi. 


Fron) a fir?. 


If tlic transition lx* sndden, powerful light and heat are oc« 
ca'iioned ; if it lx* slow and eqiisd)!**, a continual s^jrinj;; of 
li;.dil and Ixat is formed, hi the ^a^^e manner, if the mo- 
tion of air he rapid, a sound is produced as powerful as the 
lieat and lij;ht, in the first instance ; if the motion of the air 
he slovv and equable, the sound produced is smooth and un- 
iiiltTriiptcd, 

^lotion of C'aloric* 

It h}»3 heeu said, that tin* host conduclors of caloric rc- 
n i^eaiiil pari with this ]*o\vcr the rno&t rapidly. 'Fhis is 
]Met i'*ely what our hypothesis would Iiiive led us to expect. 
41 }*riorl. It is to be reinaiked, that tlie action of hot and 
cold hodli.'s upon each other is reciprocaL The heating and 
cooling of bodies is, according to onr ojunion, the same 
operation ; both are reducible to the clVecting a change in 
the state of vibration : and different suhstames are suscep- 
tible of tins change in dillcrcnt degrees; those which arc 
most so are ihe most ea'*ily heated, and the most readily 
cool(‘d. 

This explanation upplns equally well lotiie absorption and 
radiation of heat and cold ; wliich arc perhaps greater difii- 
culties in the opposite opinion, than even tlie circumstance 
w'itli respect to conducting power. 

. It Avas formerly stated, that radiant heat is extremely dif- 
ferent, according as it comes from the sun, or from a sourer 
of heat iipoii Earth; 1 wiah however to state this diiferente 
somewhat more distinctly. 

That the heat of the sun is transmissible tlirough and re- 
frangible by transparent media, is abundantly proved ; the 
refiangihihty of the heat accompanying the coloured part 
of the pri-^matlc spectrum, aud of the invi ihle rays of so- 
lar heal, IS shown in the J3th and lytli experiments of 
Di’. Ilerschel*; and the familiar use of burning lenses de- 
monstrates the l efracliou of the caloric of the undecoin posed 
solar ray. 

On tlie otlier hand, that culinary heat is not transmissible 
through any solid body is very decisively proved bj*^ the va- 
luable experiments contained in Mr. Leslie’s third chapter: 
see the Inquiry. 

* Fhil. Trans, for 1800: o' Journal, 4to Series, Voh IV, p, 3G4, 364. 

The 
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Tlu: lattrr statement requires however some qualification The litter in 
and restriction; for 1 uinst now observe, that, allliouo-h 
^Ir. Leslie's experiments ])rove decidedly the ditVevence 
tween solar and cuhuarv heat in this respect, yet he has 1 
believe proceeded too far, in asserting, that the latter is not 
at all transmissible through transparent media. That the 
heat of a candle is in some degiee refracted by glass is proved 
by llie 13th expeiiuient of Dr. 1 [erschel ; the heat of a com- 
mon tire was transmitted and refracted in the 14th and iCith ; 
the heat of redhot iron was refracted in the 15th; and invisi- 
ble culinary heat was refractod in the lf)th and 20th ex peri* 
iiientfe^. The Iieat emanating from a candle, from a boiling 
mixture of sulpluiric acid and water, and from boiling wa- 
ter, was transm!Lii‘d through glass, in some experiments per- 
formed by mv friend Mr. Maycockf. 

I'hc whole of these experiments concur in establishing a but not equally 
rcmarlvuble ddference between the transmission of radiant 
culinary iiiul solar lieat. Solar heat is scarcely if at all im- 
peded, cnbi^ary heat almost entirely intercepted by transpa- 
rent nudia 1 

liut ibis i*- not the only difference between solar and culi- DifTeronoc in 
n. ry beat; .mother distinction is observed in their reflection, rrHociion 
Tover each ball of a dliferential tiu rraometer with a coat cuhuary^hi at. 
“ of tinfoil, and rub that one below which the scale is af- 
fixed gently with sand paper; or it may be rubbed before 
“ it is applied to the glass. Placing the instrument now in 
the sun, the liquor will visibly ri^e, perbajis 5 or 10 cle- 
‘‘ grees," “ Set this differential thermometer now directly 
opposite the fire, and about two or thiee feet distant from 
“ it. In this situation a very remarkable depression will 
“ quickly lake place, equal perhaps to 30 or 40 degrees.” 

“ d'his beautiful experiment likewise indicates clearly, the 
“ distinction betw'ecn the solar rays and culinary hesitf.” 

The explanation of this pheriomeiiun, which follows its Attempt toac- 
relation, will not, I conceive he readily acquiesced in ; “ the dn&* 

“ light from the fire, has,” it is said, “ some lendeney, to 

* Phil. Traiii. 1800 ; or Journal as above, 
t Phil. Jounidl, Vol. XXVI, p. 75. 

\ Inquiry, p. 83, et s«q, 

counteract 
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counteract or diminish in a certain meabure the peculiar 
“ effect of the heat emitted from the same bource.” 

Another difference still betwet-ii the two kinds oFheat was 
discovered by Mr. Leslie. A very conMderab^a aberration 
takes place in the reffectioii of riilinary lit at, which is not I 
believe the case with the bolar rays, ^or ib the effect of 
colour, in abborbinp^ the two kinds of heat, the same.— 
*’• Stained paper has very nearly the same anion as while 
“ paper, and it ia only when covtred by a pigment snptr- 
“ induced, that the diversity of effect becomes conspicu- 
« ons V* 

I shall now attempt to explain this remarkable difference 
between solar and culinary heat. Solar heat ina> consist of 
vibrations in that medium or fluid, which we suppose to till 
space. This fluid is one of extreme tenuity, and pervades 
all bodies without exception ; vibration therefore, which 
subsists in this fluid, does and ought to pass through such 
bodies as ar^ transparent, with little or no interruption. 
Kadiation from other bodies, that is radiant culinary heat, 
is very different : the radiator is in a state of vibration ; this 
vibration is communicated to all surropnding bpdies. the 
most important of which is the atmosphere ; the epbtile fluid 
too must be taken into consideration ; these, with other bo- 
dies, which are wltiiin the vicinity of the source of heat, take 
ou vibration, and convey it to distant surfaces. In as much 
as the vibration subsists in the more subtile medium, it will, 
as it did ill the case of solar heat, pervade transparent bodies ; 
but the chief conductor of heat in this operation is the 
ambient air thi^ fluid does not pervade transparent or 
other bodies, its vibrations will therefore be intercepted by 
then. * 

I- is eaSjy to conceive, that, as the two kinds of radiant 
heat are so extremely different, the laws which are observed 
in their other motions shall be very different; a difference in 
their reflection and absorption is what might have been na- 
u rally expected. 

From some cause, the pervading fluid of certain bodies 
does not propagate its vibrations; these bodies are therefore 

• Inquiry, p. 94, 


opaque 
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opaque*. It is from this ci ream stance, that opaque bodies 
only are heated by the sun’s rays; in intercepting them, 
they receive the heating power, the vibration of these rays. 

Such act upon solar heat somewhat in the same 

manner as all bodies act upon culinary heat. 

From this view of the subject it appears, that air is a very Air a quick 
quick conductor of heat; Btrthollet has remarked thi> 
factf: iievertlieless air is employed in the arts as a bad 
conductor : tills circumstance requires some explanation. 

Difierent bodies are siiscep ibie, in diflerent degiees, of c^ pilurtirg 
undergoing a change in their vibiation ; and, having sutiered vt 

a change in their vibration, lliey convey this change to dis-.- 
taut f)arts with different degrees of celerity. Cseteris pari- 
bus, those bodies, wiiich are most susceptible oi change in 
vibration, induce the least change in otlier bodie.'' ; and, caj- 
teris paribus, those bodies, which convey the chang> ^ the) may 
have suffered with most celerity, produce the greatest ch mge 
in other bodies. Thus the conductor, which occasions the 
greatest changein tern peraturc, is that which unites the pi oper- 
ties of celerity of conducting powe^ and little susceptibility of 
change in vibration: and thus, although air conducts v’bra- 
tio.i with much celeiity, yet, from its high susceptibility of 
change in vibration, i*s effect in augmenting or reducing the 
temperature of bodies is by no meuns great. It appears 
that the terms good and bad conductors are involved in some 
ambiguity. 

Radialion of Cold. Radiation of 

This phenomenon appears to me to be the most decisive 
in dcMnonstrutiiig the true nature of caloric; it deserves per- 
haps the appellation of cxperimeutum cruci#. Effect of a con* 

A concave mirror has the property of c^uceu^r&liiig the cave mirror, 
rays of vibration proceetling from a source properly opposed 
to it. In a similar manner tlie vibrations of air C'nistituting 
sound are converged in an elintical chamber. The opera- 
tion of mirrors does not however increase the intens^iiy of the 

♦ It is necessary lo remark, that 1 have coiisidned the theory ol hpht 
of Hu>gens and Euler as the most probable 3 a tew observati: n<> < u this 
subject may probably at tome future tunc be ’lansmitted to the Philoso- 
phical JouroaL 
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vibration of rays, it merely causes them to converge, collects 
and unites their eHect. The inten»ity of vihralioii in the 
focus of the mirror is not greater than that of each of the 
hel’ore they converged ; but as the foice of all the rays 
is concentrated in the focus, the healing effec t will he greater 
there; that is, a body in the focus will be heated much 
sooner than by the operation of a single ray, but will never 
attain to an intensity of vibration greater than that of a single 
ray. In like manner, although the force' of rays of sound be 
accuninliired in the focus of an ellipiieal chamber, yet the 
note, or j>itch of the sound, i. e. its iuteiisjty of vibration, 
remains the same. 

Now vibrations of a certain intensity occasion fhe sensa- 
tion and ])heiiornena of cold; the acciimnlation of rays of 
vibration of this intensity by means of a concave minor, as 
before, does not alter their inteusity, but merely converges 
and collects tlieir force, and thus increases the effect of pro- 
ducing cold ; and this it does, to the very same extent, pro- 
vided all c licumstanccs be equal, as the eftec't of producing 
Fxpciimcnf. incrca‘>cd by converging the ra\s of heat. I have 

t?n(leavoiired to ascertain this by experiment. The ternjiera- 
tiiie of the atmosphere vvasf)0“. Two mirrors were properly 
opposed to each other; in ilicffico'^- of one was placed a ther- 
mometer, ill thiit of the cthc r a cubical canister, one side of 
wlhc'h, (namely, (hat ojrpoM^d to the mirror), whs hlackened. 
The canister was now filled with waUr at q()°. The effect 
on tlie thermometer in lime and extent was marked : the 
canister was then veniovc'd, an<l its place supplied hy a similar 
one containing a saline solution at 30*. The effect ou the 
thcruiometer was opposite, but equal in time and in degree, 
to that of the foiiner experiment. 

Tills fatt is of an importance not to be easily appreciated; 
it appears to me to identify heat with vibration. 

Effects of Heat. 

EiTffctsof beat. Jn the former part of my paper I have related some facts, 

. whici) are not only inexplicable on the theory of repulsive 
caloric, but which appear to afford some degree of contra- 
diction to it ; it will therefore appear, that an explanation 

of 
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of these facts must necessarily proceed on some other pvln- 


It is certain, that two enerujetic, but opposite powers, are Attraction an* 
conslairjy active, in all the operations of chemistry; tiiese 
are attraction and repulsion. The nature however of these 
powers is still very uncertain : the effects of heat are all rc- 
fcrrihlc to t hanges in ihtir condition ; but from our igno- 
rance of their nature, it must be extremely difficult, to 
ascertain with precision the cause and nature of the changes 
they nmlergo. 

'^I be phcnomenti wlilch 1 have mentioned as contradictory Accounted for 
to the theory ofrepulMve caloric have been ascribed to the 
agency of a certain polarity in the particles of the body; by 
means of this polarity the pa; tides are opposed to each otlier 
in a parlieutar manner; and the state of attraction and re- 
pulsion is influenced or regulated by this state rd* apposition. 

The diange in temperature is tite tause of the change in the 
appo'‘itK>n of the particles; and this change of apposition ol 
the particles nroves the cause of llie change in the state of 
attr<iCtio;j and icpulsion, and conse«j[uently of the bulk of 
the body. 

'Tills explanation is probably correct; and if it apply in Change of 
one instance of changes produced by temperutuve, why not i^,n^^,crature 
ill ail ? The greatest density of watiT seems to be about 
tlie temperature of 3H'\ If its teniperuturc suffer any 
change tVoin this point, expansion occurs; and for any 
given number of degrees above or below this temperature, 
the expausiou is the same, if the wrater retain the fluid 
force. Here therefore, tlie effects are precisely similar, but, 
according to the theory, they are aseiibed to causes that are 
ditferent; which in itself appears to me conlraiy to the true 
laws of pbilosophisiiig. This opinion therefore^ and the 
objections wliich 1 have mentioned to the usual explanation, 
have induced me to rjfer the changes of bulk from tempera- 
ture, ill every case, to the sume cause; whatever the cause 
may be. 

There are many circumstances, wbicli tend to corroborate Circumstances 
the idea of polarity. The appearances of crystallization ap- 
pear to depend on its agency. 'The state of fluidity of bodies polarity, 
must also be referred to the “ particular bituation'* of their 

particles^ 
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ptrHclet. And I can conceive^ tluittherUgieiicy of ittraction^ 
whether of aggregation or afxoiDpobitipiH may in every case 
be infitienced or regulated by the particular state of apposi- 
tion of particles. r 

It will readily be acknowledged » that ninch difficulty, and 
uncertainty still exist in this- question ; hut I coneeive, that 
the difficulties are incomparably greater tn relation to the the- 
ory of repulsive caloric, than in the view of the subject, which 
has been given. If we could explain the cause of the ex- 
puiisiou of water, cooled from 40* to 10% we should probably 
find little difficulty iu understanding the similar and pre- 
cisely equal expansion, when the same water is raised in its 
temperature from 40*^ to 70% 

Capacity for Caloric. 

It would be extraordinary indeed, if alt bodies were 
equally susceptible of vibration ; no property of matter is 
equally possessed by all the inuuinerable substances, whic!) 
nature presents to our attention ; gravity, hardness, elas- 
ticity, $cc. are possessed in an equal degree by no two bodies 
with which wp are acquainted: such is the diversity in 
Nature's works ! Nor are all bodies equally susceptible of 
change in the state of their vibration. This proposition is 
sufficient to account for the variety in the capacity of dif- 
ferent bodies, and of the same body under different forms, 
for heat. Mercury is more susceptible of vibration than 
water; solids than fluids; fluids than gasses ;the quanti- 
ties, for comparison, being ascertained by weight*. 

Let mercury at 40® be mixed with an equal weight of 
water at 80®; roiTCury is more susceptible of change in the 
state of its vibration than water, and will consequently suf- 
fer more, change ; its intensity of vibration will pass more 
nearly to that of the water, than the intensity of vibration in 
the latter will to that of the mercury ; the resulting tempe- 
rature will therefore be above the mwn ; i. e. more nearly 
that of the water than the mean. If the experiment be re- 
versed, the effect will also be reversed. 

If duiing the time of the change in the susceptibility of 
nny body for vibration (this change being to diminish its 

* In sp. akliig formerly of the high susceptibility of air for change ia 
vihrado:* Its quantity was considered by hulk, not by weight. 

spsceptibiUty 
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dusKieptibUity) beat be Conawunicated, its temperature tnay 
remain unaltered ; a greater power, or longer application of 
vibration, bein^ now necessary to o<*oasioii a temperature, 
w’hich, before the susceptibility for vibration was diminished. 

Was produced by a power much smaller, or an application 
innch shorter. Hence steam is iio higher in temperature t;tcani« 
than boiling water. If, during this chans^e of susceptibi- 
lity for vibration, no farther application ol‘ heat be made, 
it follows, that the temperature must fall : hence arise the Freeing miasi* 
effects of freezing mixtures. lures. 

It scarcely need be added, that the converse of all this Corverseof 
will take place, if the susceptibility for vibratioii be increased, 
and no abstraction of heat he made. The ti mperaturethen 
must rise; for the body contains within itself wlial may be 
termed the power of vibration; a given quantit^^ of wliich 
produces a greater intensity of viimition in any body, ac- 
cording to the susceptibility of that body for vibration. 

Suchisaii imperfect sketch of the hypo hesis of vibration, 
which 1 proposed to give. Many cir<‘iiinsl»..i e.,, whicb 
would have elucidated, and perhaps have confirmed the opi- 
nions, have been necessarily omitted ; and here the greatest 
candour of your readers will be constantly requiicd. 

It may be useful in concludiitg, to piesem a summary of Summary, 
the circumstances which have heeti considered; iiii'i thus to 
institute a comparison between the two hypotheses. 

1st, The firft principles of each opinion are equally hy- The two 
pothetical. theses com- 

2dly, The production of heat by friction is explained 
the hypothesis we propose; but not, satisfactorily at least, 
by the other. 

3dly, Certain facts have been related, under the head 'of 
the effects of heat, which appear to afford Ibme degree o£ 
contradiction to the hypothecs of material caloric; and 
although they may not be easily explained on the opposite 
principle, yet they do not by any means appear contradic- 
tory to it. 

The advantages of our theory appear most conspicuous 
in the following particulars ; for 

4thly, The properties of good conductors, and of good 
radiators of caloric, are explained by it alone. 

^thly. 
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5t!>ly, Tlie same observation applies to the difference ot 
solar and culinary heat; 

6tlily, And in particular to tlie radiation of cold. 

7ihly, The opinion of capacity for caioricis hypothetical; 
that of ihc difference in suhceptibility for vibration is in 
coiiforinity to the u.sual order of nature, in dispensin*^’ the 
other properties of mat ter. 

• I remain. Sir, 

Vour very obedient, 

Ii!dinuiirr;/i, June 8th, MAUSHALL IIALL« 

181 1. 


IV. 

On n Coinhlnatian i[f‘ Oximiiriatic Oas and O.rigeu Gas. % 
liuMPiniY l).u V, Esq. LL. D. iSce. li. S. Prof. Chem. 
il. IP 

il SI i ALL bcf^ p^rmi.ssion to lay before the Society the ac- 
count of some e\peninei)th on a compound of oxiiiiuriatic 
and oxii^en «as, whirh, 1 trii^t, will be found to illiitj- 
trate an u^tere^till^ branch of cbtMilcal inipnry, and winch 
offer S'Omc extruordiiuny and noiel re.'julls. 

1 was led to make these experiments in consequence of 
the difference between the properties of oxi muriatic gas pre- 
pared in different modes; it would occupy a great length of 
time, to state the wliole progress of this investigation. It 
v/ill, 1 conceive, be more interesting, that 1 should iminedi- 
alcly rrfer to the facts; most of which have been witnessed 
by IMembers of this Body, belonging to the Committee of 
Cheiriis,try of'ilie Royal Institution. 

The oMinunalic gas prepared from manganese, either by 
mixing it with a muriate and acting upon it by sulphuric 
acid, or by mixing it with muriatic acid, is, when the oxide 
of manganese is pure, aud whether collected over water or 
mercery, uniform in its properties; its colour is a pale yel- 
lowish green ; water takes up about twice its volume, and 
scarcely gains any colour; the metals burn in it readily ; it 

* FhU. Trans, for 181 1, p. 155. 
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combines tvitli liidros^en without uny deposition of moisture: 
it does not act on nitrous gas, or muriatic acid, or carbonic 
oxide, or sulphureous gasses, wlien they have been earefully 
dried. It is the substance which 1 employed in all the ex- 
periments on the combinations of oxirnuriatic gas described 
in ray last two papers. 

Tl)c gas produced by the action of muriatic acid on the Varits when 
salts which have been called hvpcroxiinnriates, on the con- 

• » I* \ [)“I (>X! I*l\ 

trary, diHers very much in its properties, according as tlie 
manner in which it is pre{)ared and colle/ited is diifereut. 

^^^'len much aci<l is employed to a small quantity of sriif, 
arid the gas is collected over water, the water becomes tlng('d 
ot a lemon colour; but the gas collected is th^* same as that 
jirocured from manganese. 

When tlie ga« is collected over mercury, and Is procured 
from a weak acid, and from a great ex'cess of salt, by a low 
heat, its colour is a dense tint of biilllant yellow green, and 
it possesses properties entirely diirerent fiom the gas col- 
lected over watfT. 

It soractnnes explodes during the time of its transfer 
from ohe vessf’l to another, producing heat and light, with 
an expansion 'd' volnme; and it may be always made to ex- 
plode by a very gentle heat, often hy that of the hand*. 

It is a compound of oxirnuriatic gas and oxigen, mixed A compc iaii, 
with some oxlinuriatic gas. This is proved by tlie results 
of its spontaneous explosion. It gives ofi', in this process, 
from r, ^ its volume of oxigen, loses its ^ivid colour, and 
becomes common oxirnuiiatic gas. 

1 attempted to obtain the explosive gas in a pure fo’m, AttemptN to 
by applying heat to a solution of it in water; but in this 
case, there was a partial decomposition; aud^somc oxigen 

* ^ly brother, Mr. J Davy, from wlioni I rc'^eive con-taiit and able 
assistance in all my chemical inqiiiiie^;, liad several time*, observed explo- 
*-ions, in transferring th.e gas fiom hypeioximiiriate cd’ potash, o^er iiier* 
cury, and he was inclined to attribute iho phicnonienon to the combustion 
of a lliin film of mercury, in cotUiif* with a globule -of gas. I several 
time^ endeavoured lo produce the cficct, but without success, till an acid 
was employed for tl:e preparation of the gas, so diluted as not to afford it 
without the assiMance of heat. The change of colour and expansion of 
volume, when the effect took place, iiiimediatel) convinced me, that it 
was owing to a decomposition of the gas. 


Wttd 



870 COMBINATION or jpZlHURUTIC CAS AN 0 OXtaZVs 

wus disenga^edy and some oxi muriatic gas formed. Find-* 
ing that, in the cases when it was most pure, it scarcely 
acted upon nciercury, 1 attempted to separate the oximuri- 
riatic gas with which it is mixed, by agitation in a tube with 
this metal ; Qorosive sublimate formed, and an elastic fluid 
was obtained, which was almost entirely absorbed by \ of 
its volume of water. 

This gas in its pure form is so easily decomposable, that 
it is dangerous to operate upon considerable quantities. 

In one set of experiments Ufion it, ajar of strong glass, 
containing 40 cubical inches, exploded in my hands with a 
loud report, producing light; the vessel was broken, and 
fragments of it were thrown to a considerable distance, 
of it. 1 analysed a portion of this gas, by causing it to explode 

over mercury in a curved glass tube, by the heat of a spirit 
lamp. 

The oxirauriatic gas formed, w^as absorbed by water ; the 
oxi gen was found to be pure, by the test of nitrous gas. 

50 parts of the detonating gas, by decomposition, expanded 
so as to become 60 parts, The oxigen, remaining after the 
absorption of the oximuriaiic gas, was about 20 parts; Sc« 
veral other experiments were made, with similar results. So 
that it may be inferred, that it cousists of 2 in volume of 
oxi muriatic gas, and I in volume of oxigen ; and the oxi- 
gen in the gas is condensed to half its volume. Circum^ 
stances conformable to the laws of combination of gaseous 
fluids, so ably illustrated by Mr. Gay-Lussac, and to the 
theory of deiiiiite proportions. 

1 have stated on a former occasion, that approximations 
to the numbers representing the proportions in which oxi- 
geii and oximiiriatic gas combine are found in 7’5 and. 32*9. 
And this compound gas contains nearly these quantities*. 

The 

• In p:ipe 245 of the Phil. Trans, for 1810, (Journal, vol. XXVIT, p. 
P33,) 1 have mentioned, that the specific giavity of oximuriatic gas is 
ht tween 74 and 75 grains per 100 cubical iruhes. The gn.s, that I 
Weighe'i, was collected over water, and jirocurcd from hyperoximuriate of 
potash, nn J at that time I conceived, that this elastic fluid did not diff.^r 
' f om il eo:'irnuriJtic gas from roangen^se, except in being purer. It 

l,W *r*t. of probably cent y\i\> d some of the iiew gasj for 1 find, that the specific gra- 
vity 
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The smell of the pore explosive somewhat resembles Smell of th^ 
that of burnt su^ar, mixed with the peculiar smell of oxi- 
muriatic Water appeared to take up ei^ht or ten Solubility^ 

times its volume; but the experiment was made over iner-* 
cury, which mi^ht occasion an erroor, though it did not 
seem to act on the fluid* The water became of a lint ap- 

proaoliinv to orange. 

When the explosive gas was detonated with hidrogen Attraction of 

equal to twice its volume, there was a great absorption, to 

. . II- 1 . j gasforhidro. 

more than aud solution ot muriatic acid was formed ; gun. 

when the explosive gas was in excess, oxigen was always ex- 
pelled, a fact demonstrating the stronger attraction of hi- 
drogeii for oxiinuriatic gas than for oxigen. 

1 have said that mercury has no action upon this gas in Action of ths 
its purest form at common temperatures. Copper and an- 
timony, which so readily burn in oximuriatic gas, did not 
act upon the explosive gas in the cold; and when they 
were introduced into it, being heated, it was instantly de- 
compcwed, and its oxigen set free; and the mcuils burnt in 
the oximuriatic gas. 

When sulphur was introduced into it, there was at first suljjhu^ 
no action^ but an explosion soon^^took place : and the pecu- 
liar smell ofoximuriateof bulphpr was perceived. 

Phosphorus produced a brilliant explosion, by contact phosphotui;, 
with it in the cold, and there v\ere produced phosphoric acid 
and solid oximuriate of phosphorus. 

Arsenic introduced into it did not inflame ; the gas was arsenic, 
made to explode, when the metal burnt with great brilli- 
ancy in the oximuriatic gas. 

Iron wire introduced into it did not burn, till it was iron, 
heated so as to produce an explosion, when it burnt with a 
most brilliant light in the decomposed gas. * • , 

Charcoal introduced into it ignited, produced a brilliant charcoftlj 
flash of light, aud burnt with a dull red light, doubtless 

vity of pure oximuriatic (fas from manganese and muriatic acid is to that oximuriatic 
of common air, as 244'to 100 Taking this estimation, the cnecific gra« gas. 
viry of the new gas will be about 2S8, and t?ie number representing the 
proportion in which oxiinuriatic gas combines, from this estimation, will 
be rather higher than is stated above. 
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■owiu^ to its action ujion the oxigen mixed with the oximn- 
riatic gas. 

nirrca? gas, It produced dense red fumes when mixed with nitrous 
gas, and there was an absorption of vplunie. 
sQUTialic acid When it was mixed with muriatic acid gas, there was a 
gradual dlrniiiutioii of volume. By ihte apiilieation of heat 
the absorpiioii was rapid, oxiiniiriatic gas was formed, and a 
dew appeare d ou the sides of the vtssel. 

These rspeninenls enable us to explain the contradictory 
accounts that have been given by dilfcrciit authors of the 
properties of oxiuiuriutic gas. 

WlivUiecom- That the explosive compound has not been collected 
bciore is owing to the circumstance of water haviut; been 

bfilort ob- . _ ... , . 

«:»ved. used ior receuing the products irom liyperoxi muriate of 

potash, and unless tlie water is highly saturated with tlie ex- 
plosive gMs, nothing hut oxiiniiriatic gas is obtained ; or to 
tjie eircuiiistance of too dense an acid liaving been em- 
ployed. 

HyiKjjoxinm- 'f substance produces the phenomena, which Mr. Chc- 
natic ai’id of ucvix, iu ins able })aper on oximuriatic acid, referred to the 
’ liypi'roxigenii-ed iiiiitiutic acid ; and they prove the truth of 
liis ideas respecting the possible existence of a compound of 
oxiinunalic gasanduxigen in a separate state. 

Fxplodons The explosions produced in altemiits to procure the pro- 
tiom hyper- ducts of ]i\ peroximuriute of potash bv acids are evidently 
owing to tlie decomposition of this new and extraordinary 
substance. 

All the facts All the conclusions, which I have ventured to mahere- 
soijJ.le iiurure uiidccotnpounded nature of oxlinuriatic ga;?, 

of oaamurUtic are, 1 conceive, entirely confirmed by these new facts. 

If O';! mu viatic gas eonlained oxigen, it is not easy to con- 
ceive? w'h.y oxi^gen should be affmded by this new comiiound 
to muriatic gas, which must already contain oxigen in inti- 
mate union. Though on the idea of muriatic acid \>eiug a 
compound of hidrog/n and oxiiniiriatic gas, the phenoinena 
are such as might be expected. , , . - 

If the pow'er of bodies to burn in oximuriatic gas depeijded 
upon the presence of oxigen, they all ought to- burn with 
. D^iich ipore energy in the new compound ; but copper, and 
autiuioiiy, and mercury, and arsenic, and iron, and sulphur 

have 
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have no action upon it, till it is decomposed ; and they act 
then according to their relative attractions on the oxigen, or 
on the oximunaiic gas. 

There is a simple experiment, which illustrates this idea; Expeiiroent. 
Let a glass vessel containing brass foil be exhausted, and the 
new gas admitted, no action will take place; throw in a little 
nitrous gas, a rapid dec'ompo««itio[i occurs, and the metal 
burns with great brilliancy. 

Supposing oxigeii and oxi muriatic gas to belong to the 
same class of bodies; the attraction between them might be 
conc»'ived very weak, as it is found to be, and they are easily 
separated from each other, and made repulsive, by a very 
low degree of beat. 

The most vivid effects of combustion known are those pro- Explosion, 
duced by the condensation of oxigen or oximinialic gas; but 
in this instance, a violent explosion with heat and light are lammg ex- 
produced by their separation, and expansion, a perfectly 
novel circumstance in chemical philosophy. 

This compound destroys dry vegetable colours, but first The com. 

gives them a tint of red. This and its considerable ab- 

0 . . pi. ►aches to an 

fiorbability by water would incline one to adopt Mr. Chene- acid. 
vix'.:> idea, tbai it approaches to an ac’d in its nature. It is 
probably combined with the peroxide of potassium in the 
by peroxi m u riate. 

That oximuriatic gas and oxigen combine and separate Oximunitic 
from each other with such peculiar phenomena, apl^^ars 
strongly in favour of the idea of their being distinct, though the same na- 
aualogous species of matter. It is certainly possible to de- 
fend the hypothesis, that oximuriatic gas consists of oxigen 
united to an unknown basis; but it would be possible like* 
wise to defend the speculation, that it contains hidrogeri. 

Like oxigen it has not yet been decomposed ; and 1 ap ny * 
time ago made an experiment, which, like most of the others 

1 have brought forward, is very adverse to the idea of its 
containing oxigen. 

I passed the' solid oximuriate of phosphorus in vapoar, ExpsiimexA. 
and oxigen gas together through a green glass tube heated 
to redness. 

A decomposition took place, and phosphoric acid was 
formed, and oximuriatic gas was expelled. 

VoL. XXIX.— August, 1811. T Now, 
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Now, if oxigen existed in the oxirnuriote of phosphorus, 
there is no re'dson why this change should take place. On 
the idea of oximuriatic gas being undecompounded, it is 
easily explained. Oxigen is known to have a stronger aN 
traction for phosphorus than oximuriatic gas has, and conse- 
quently ought to expel it from this combination. 

Nomenclatare. As the new compound in its purest form is possessed of a 
bright yellow green colour, it may be expedient to designate 
it by a name expressive of this circumstance, and its relation 
to oximuriatic gas. As I have named that elastic fluid 
chlorine, so 1 venture to propose for this substance the name 
euchloriue, or euchloric gas from tu and The point 

of nomenclature 1 am not, however, inclined to dwell upon. 
I shall be content to adopt any name, that may be consi- 
dered as most aj>propriate by the able chemical philosophers 
attached to this Society. 


V. 

Description of a new Thrashing Machine^ invented hy H. 

Lee, Esq, of Maidenhead Thicket*, 

SIR, 

Inducements I BEG leave to state to the Society of Arts &c. the follow- 
ing particulars, relative to my attempts to improve the 
thrashing machine for corn, and of my success therein. 

Being largely concerned in agriculture, and having 800 
acres of arable land, I found, that a thrashing machine or 
two became absolutely necessary for the continuance of my 
occupations. I accordingly erected one of the kind recom- 
mended io me'; but from the complication of its structure, 
its being frequently out of order, and from its bad perform- 
ance of the work at all times, 1 resolved to try to have a 
thrashing machine made under my own directions, more 
simple in its construction, and more efficacious in its opera- 
Iti success. tious. With this view I have continueil ny experiments 

* Trans, of the Soc. of Arts, Vol.XXVllI, p. 25. The premium of 
the gold medal, offered by the Society, was adjudged to Mr. Lee, for this 
machine. 


for 
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for nearly three years, at an expense of about three hundred 
pounds, and have, at last, brought my machine to a degree 
cf perfection, which is satisfactory. Manj' gentlemen and 
farmers, who have seen it and its operations, give it a decided 
preference to any they have seen, for the simplicity of its 
construction, for the cleanness of its thrashing, and for the 
quantity^ of corn thrashed by it, in proportion to the power 
applied. 

I have no doubt but that the result of my original thoughts 
and experiments on this subject will be of great advantage in 
this highly u'^efnl agricultiual implement, and 1 have sent 
a model of the milL'hiiie for the Society’s inspection. 

I arn, Sir, 

Your very obedient Servant, 

Maidenhead Thicket^ H. P. LEE. 

Dec. 27, 1809. 

Certificates from Mr. Edward Green, of Bowlney, in Ox- of 
fordshlre, and Mr. Thomas Michlem, of Hurley, in Berk- its excellence, 
shire, stated, that they are largely concerned in the agricul- 
tural line; that they have seen e variety of thrashing ma- 
chines, but give the preference to those on Mr. Lee’s prin- 
ciple, for the simplicity of their construction ; that they 
highly approve of the manner, in which they perform their 
work; and that they consider them as calculated to thrash 
more corn, in proportion to the power applied, than any 
other they have seen. 

Certificates from William Hubbeard, of Maidenhead 
Thicket; Thomas Williams, of Feeres Fatm, irj While 
Waltham; Joseph Lee, of White Waltham ; and Richard 
Silver, of Maidenham Thicket ; testified, that, on the 27th 
of February, 1810 , Mr. Lee’s thrashing machine did thrush Effect pro- 
in one hour and fifty-five minutes, eight quarters and three 
bushels and a half of barley; that the straw was thrashed 
clean, and not broken; and the work was in all respects 
performed in a workmanlike manner. 

A certificate from James Willis, foreman to Mr. Lee, and on oats, 
stated, that, on the 27th and ^8th of February, IS 10, he 

T 2' did 
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did thrush thirty quarters of oats with Mr. Lee*s raachiney 
at Highway Farm, in the parish of Cookham, Berkshire, 


SIR, 

After inspecting several Thrashing Machines by a variety 
of makers, I saw and examined youis, at Highway Farm, 
and was impressed with its superiority over every other that 
I had seen, both on account of its simplicity and effect. I 
wheat and bir Wright, your builder, who has erected, one fer 

ley clean with- ®e upon yoiir improved principle, which effectually thrashes 
out injury to wheat and barley clean, without iniiiring the straw, and very 
much to my satisiaction. 1 have not hitherto had an oppor- 
tunity of ascertaining its powers with other grain, but am 
happy to assure yon, tliat I consider your improvements to 
constitute a material step toward perfecting an instrument 
of the first consequence to the agricultural interests of this 
kingdom, and highly deserving our warmest acknowledg- 
ments. 

I have the honour to subscribe myself, Sir, 

Your obliged humble Servant, 

SAMUEL NICHOLLS, M. IX 
Hinton House y Twyford, Berks ^ 

March 1, 1810. 

Farther testi- A certificate from Mr. G. H. CrutcMcy, of Sunning Hill 
iiioi.ics. Park, Berks, dated March 0, 1810, stated, that he had 
seen Mr. Lee’s thrasshiug machine at work ; that it thrashed 
clean, and pleased him so well, that he had ordered one on 
the same principle. 

By siibseiineut letters received from Dr. Niciiolls and 
Mr. G. H. Crutchley, the above certilicates were confirmed 
by them, with additional testimonies in favour of Mr. Lee’s 
machines. 

Accountofthe Mr. Lee, in his attendance on the Committee appointed 
it! working!!^ Society for the examination of the merits of his inu- 

chino, stated, 1 hat his machine requires no rollers for enter- 
ing the corn to be thrashed. 
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That it is about three feet diameter, and about two feet 
six itiches in length. 

That two horses are quite sufficient to work it; that from 
half past seven to two o’clock they will, without fatigue, 
thrash tw o loads of wheat, each of forty bushels. 

That he thinks the straw is not so much broken as with 
other machines. 

That the vanes within the cylinder turn from one hundred 
to one hundred and twenty times round for one round of the 
ho^se^. in a space of twenty-two feet diameler, 

"I hat there are four vaues within the drum or cylinder, 
each vane one inch and a half thick, and enclosed to within 
about three inches of their exterior edges; that the drum or 
cylinder, within which the vanes turn, is close-fluted with 
wood of about an inch thick, and is in movable parts, so as 
to admit of being placed nearer to, or farther from, the 
vanes, as the corn to be thrashed may require. 

That he has erected two of thece machines on his estate, 
and has used them for three years. 

A note sent to the Society by Wi’.liam Wright, of Henley Price, 
upon Thames, Oxfordshire, the maker, states, that the price 
of a thrashing machine on this principle, including the horse- 
wheel, is forty-eight pounds, at his manufactory there. 

Reference to the Engraving of Mr. Lee’s Thrashing Ma^ 
chtncy PL VII, Fig. 4 and 5. 

Fig. 4 and 5 are a side and end-view of the machine; A, Explanation of 
in both figures, represents theiraming of the machine ; B is 
the shaft of a cog-wheel C, which is turned by cog-wheels, 
from the great horse-wheel, in the same manner as the ordi- 
nary thrashing mill ; the cog-wheel C turns a small pinion Dj 
to which it gives a rapid revolution ; on the axis of the pinion, 
the beaters £E are fixed, and revolve with it, within a seg- 
ment or drum, formed of iron pLtes, grooved or ribbed, pa- 
rallel to the axis, as the figure represents, and connected to- 
gether by wooden curbs FF, to which they are screwed, 
a a is the feeding board upon which the corn is placed to en- 
ter the machine. The end of this board is fixed very near 
to the four vanes, or beaters, b bbb; as these revolve rapidly 
they strike the heads of the corn upwards, with such a jerk 

as 
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AS to beat out all the corn from those ears which the\" meet 
fairly; but if any escape they are drawn in, to^reiher with 
the straw, and rubbed round by the beaters against the in- 
side of the ril)hed drum, or cvlinder, F, so as to open the 
ears and let out the corn, though the ears come in any posi- 
tion whatever. At H is a grating, upon which the Vjcaters 
deliver the corn, chaff, ai»d straw all together; the two former 
fall through upon the ground at X, and the latter slides down 
on the giate ; the corn is afterward to be dressed in a win- 
nowing machine, which separates the light and heavy corn 
from the chaff. Ihe curbs F are lixed by screws, w'hich can 
be adjusted so as to bring the cylinder nearer, or farther 
from, the heaters, to adapt the machine for thrashing diffe- 
rent kinds oi gram ; fur it is evident, that large corn, as 
pease, beans, 2kc., must require more space to rub them in 
tlian the smaller grain, as wlieat and barley. L, fig. 4, is 
one of the uprights of the frame which suj)ports the bearing 
for the axis R of the cog-wheel ; and M is an oblique brace, 
which strengthens the fame. N is the stage on which the 
man who feeds the macbme stands. 



VI. 

jjccoiwt of a Stibslitute for Hemp ^prepared from Bean Stalka^ 
the Rev, James Uall, of Che$nut Walk^ Waltham- 
stow*. 


1‘ibrcs in the 
stalk uf the 
bean 


exceedingly 
sir ) <g. 


Though it has not been attended to, or, so far as I 
know, ever been mentioned by any one, yet it is cc'ituin, 
that, a/^cordibg to its size, every bean plant contains from 
20 to 35 filaments, or fibres, rnnning up on the outside^ 
under a thin membrane, from the root to the very top all 
|iround, the one at each of the four corners being rather 
thicker, and stronger than the rest. It is also certain, that, 
next to Chinese, or sea-grass, in other words, the material 
with which books are sometimes fixed to the end of fishing 
lines, the filaments, or hempen particles of the bean plant, 

* Trans of the Soc. of Arts, vol. XXV 11, p. 57. The silver medal 
was voted to Mr. Hall. 


are 
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are among the strongest yet discovered. These, with a little M..thod of se- 

beating, rubbing, and shaking, are easily separated Iroin tlie • 

strawy part, when the plant has been steeped 10 or days 

in water: oris damp, and in a state approachn;g tu leimeu- 

tution, or what is commonly called rotting. Washing and 

pulling it through hackles, or iron combs, filst‘coa^^,^^ and 

tln n liner, is necessary to the dressing of bean-lu mp ; and 

so far as I liave yet discovered, the easiest way of separating 

the filaments from the thin membrane that surrounds them. 

From carefully observing the medium number of bean- An aero yields 
plants in a square yard, in a variety of fields on both sides ^houi*2 cwt. 
the Tweed, as well as in Ireland, and multiplying tiiem by 
4840, the number of square yards in- an acre, and then 
weighing the hemp, or filaments of u certain number of 
these stalks, 1 find, that there are at a rnedium about ^2cwt. 
of hemp, or these filaments, in every acre, admirably caU 
ciliated ibr being converted into a ihou^'and articles, where 
slrenglli and durability is of importance, us well us, with a 
little preptiration, into paper of ail kinds; even that of the 
most delicate texture. 

]NVw since »liere are, at least 200000 acres of ticks, About 20000 
horse, and other beans planted in Great Britain and 1» eland ; be 

, . 1 1 • 1 ’ 1 , |J‘i>v.ureddn- 

and since, where there is not machinery for the purpose, the i.ualiy n ihe 
poor, both young and old, females as well as males, be- biniedKuig- 
longing- lo each of the 9700 parishes in England, &c. where 
beans are raised ; might (hemp having risen of late from 00 
to 120 pounds per tun), be advantageously employed in 
peeling, or otherwise separating these filaments from the 
strawy part of the plant, after the beans have been threshed 
out ; I leave it to the feelings of the Society for the En- 
couragement of Arts &c. to judge of the importance of ihe 
idea helb out here, not only tu the poor, but to the land- 
holders, and the cum in unity at large. 

It is nearly twelve inonlhs since, by analyzing its com- The hemp 

potent parts, I discovered hemp in the bean plant. I would 
V , < 1 - I !• 1 sureioair, 

have written to you then. Sir, on the subject, and sent a 

specimen, but that I was trying experiments with other 

plants, as I am during my leisure hours ilni* g at presiMit ; 

and 1 wished to ascertain in what degne this fpeon> of 

hemp is liable to injury from different situations, an the 
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arid to water 
with exciu'.ion 
fif air, v^ithout 
injury. 


Before if is 
<lr«aMiU It is 


injur'd by the 
alternaic ac- 
tiMn or dir and 
znoistUie^ 


but is stilt fit 
for paper. 


The water in 
which it is 
ftecperi per^ 
haps rather be- 
neficial ihan 
injurious lu 
caule. 


chang^es of the utmosphere. With a view to this, 1 exposed 
one parcel, nearly 1-2 months, to all the vaiietit s of the air 
within doors, and 1 -^pt another nearly as Ic:,^ ct)mtnntly 
under water, and find them not in the lea ‘ i.i. ‘ h The 
chief difference I per. vt is, that tn mv’ pt LOiiiiJtantiy 
underwater, aamely Ic whitest ! r .mens sent vou, 
has assumed a rn h silky g;loss, ' J \ mnch o.e *,-eealle 
col nr than it had belore. 

But though this is the rase vun -in m,; wr^/'ritis 
denned and dressed, and which, lU ■ ^utf ’ i . h.oH when 
dry, is pliable and easily me vSf n ra:h. im or wet, 

it seems otherwise w'lth u to it '-•( i , "jMrated 

from the straw.^ if be t 't*‘av *- k* pv K' years under 
water, or .julte dr*' - » find h rnp as e^ood and 

fresh as at first- c, i h .a‘.w ht soiU‘*imes wet, and 
sometimes dry, t* < iilameiits o' fibr s are apt to lie injured. 
The specimen of bfaii-hrmp nccompiui' nif^ this letter, in 
the form of oakum for caiilkinir ships, 1 avin;^^ been long 
exposed to the varieties of tiie weather, previous to being 
separated from the stiaw, is a proof of its being considera- 
bly injured. If the straw of the bean was scattered thin on 
the ground, and exposed rn wentl t for t»”o or *h, 
months, T have uniformly fo< ti tlrM ti e h .:,p, or fibree, 
are loosened, and e sily sep. .»te<l I’ om tin- '»i: w\ rart, 
without any other proci ss than »wfr</c '}* t fit; - .tltbnig, and 
shaking them, and per ps this .i.< • i>if -ty o' ob- 
taining bttii-heni' ir t* en, bon. beiit^ exjjosed, 

and the rtriijfntt. r.i l?k"s place in t. . awy jjwvt, 
which IS of a bpjiigy nature, ro;.^munic;*tiiig it. elf to the 
fibres, or hen.p, I find that ibex ; e generally less or more 
injured, ^hough not so much so, in my opinion, as to pre- 
vent litem from being excellent matcriaU for making paper. 

I have also found, and the importance of the idea will, 
1 hope, be an excuse for mentioning it here, that, though 
the water, in which beau-straw ha.^ been put to steep, in a 
few days generally acquires a black colour, a blue scum, 
and a peculiar taste, yet cuttle drink it greedily, and seemed 
fattened by it. But my experiments have hitherto been on 
too limited a scale to be able, in a satisfactory manner, to 
ascertain this last circumstance. When the water, in which 
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benn straw has been put to steep, becomes feetid* whicb .1 
fnifj It \b r^.uTCcly more apt to become than common stagnant 
wait!, o:' stirred by driving horses or cattle through 

it, ^ i s iie any other way act in motion, (as the 

■ fi .i' pi- *'i -ter, even the ocean itself,) the fetid 
{\y off, m*"' iIh effluvia die away. 

“») . n coped for bean hemp, the beans Mode of 

to t.^ ' V .c • ti iL a tl'c beans she* Id be put to the **** 

«ci ffHj but o.^ a paratifly or nearly so 
tl*.: V’ i‘. r*', ' <? l! ^ •4tr;i\v. parti ell la rl\' if the beans are 

ven i*i V, T". 1,*- bt -in:;.!, c.k- If the straw is not to be 
o'l ; ihe beat 'c ^cthrasii.^d at right angles, 

or neailv v»-,:}{ ih‘. o * id, i i'ertain proportion 

of fhe iibtcf., jr licnip, f %’/ ' 4^ily ::ijt from the htraw, 
fht're being in -eiicrs! not «> !\ h cu .is the straw; but 
often found ^ern off avd in * iitg jibo..t u like fine sewing 
ihrciuis. Idle hemp llns t skeii ofi‘, fm ugh its lying under 
^ wiuer for mouths WiinUi do it no harm, requires only to be 
stee,;ed minutes, drawn thiough a hackle, and washed, 

pri vi '.u^ to its being laid up for use* If the hemp or fibres. 

Cl'* .'U'tl i: way (ivliich is a fine light business for 

^ d'lrcn, uHt siH h a , uv' uc '. ^iUlc for hard work, and which 
riqu’ es ic ".igcii*’ t} d ar‘ 'tj^fied only for making paper, 

?L’f j .0 - ‘.‘■■jMk' stfc;.’.., lo! !;:i. khog-s, but only to be 
put t\ u \ ' vc. . iJu k_pt dry idl (dl to the manufac* 
tu:. r. 

'ri'e .'f beans ccnPi; s ,• .o .:*nc juice, and is Bean straw nu- 

hfcci S lu -t “o/L', perhaijs -o \v » a i , ollic ; and like ‘otivp, and ca- 

Clover, tl’ J Oi nni of th-. v ..i*-, the ioj> 'i.g'' of ti e fig-tree, dncing a fer- 

&•*,, produces a 7oA ’n' usion, a’ul uncomn.o d; ^ine lahlc- 

^ qiior. 

beer, as well as an ercclkhi ^pnlt by distili;. jon. It is the 

hemp, or fibres, that prevents cattle fioiu eating it, I’lfese, 
like hairs in human food, make cattle dislike It. The col- 
lecting of it therefore should never be neglected, nor the 
boys and girls in workhouses and other places be permitted 
to be idle, while business of this kind would evidently tend 
both to their own and their employers’ advantage. 

It is a fact, that about the generality of mills for beating Refuse of 
and dressing hemp and flax, a large proportion, in ®onie 
inland' places both of Great Britain and Ireland amountuig terialforpa- 

neurly 1**^* 
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nearly to one half of what ia carried thither, is eittier left 
there lo rot, under the name of refuse, or thrown away as 
of no use, because loo lougli and short for being spun and 
converted into cloth. Now, fioin the experiments 1 have 
tried, and caused to be tried, 1 liave uni form iy found, that, 
though too rough and short for being converted into cloth, 
oven of the coarsest kind, the refuse of hemp and flax, on 
being heat and shaken, so as to se[»arate the st;f*uy from 
the stringy particles, wliich can be done in a few minutes 
by a mill or hand-labour, as is most coiuenienl, becomes 
thereby as soft and pliable, and as usdnl i’or making-pij|)er, 
as the longest, and what is reckoned the most valuable pait 
of the plant, after it has been converted into clolii and worn 
for years. 

Maybe maile natural state, it is the refuse of hemp and flax 

white. is generally of a brown and soinewhar dark colour. But 
wliat of tiial? By the application of muriatic aciil, oil of 
vitriol, or other i l.cap ingredient, well known to the che- 
mists, as well to every bleacher, such refuse, without 
being in ihe least injured for making paper, can, in a few 
Imurs, if necessary, be made as white as the finest cambric. 

Jfttwberof There are, at a medium, published in London, every 
IfiOOO newspapers, and every evening about 

LotkIur. 14000. Of tiiose published every other day there are about 
JOOOO- The Sunday's newspapers amount to about 25000 ; 
and there are nearly 20000 other w'eekly papers, making 

Those ran- in all the enormous sum of 245000 per week. At a me- 

dium 20 newspapers are equal To one ]>oiiud — hence the 

c* ;ia->er aiiau- ‘ ‘ * ‘ 

a[lj. whole amount to about 3 tuns per week, or 260 tuns per 

annum. Bu^ thougli this, perhaps, Is not one half of the 
yjuper expcndcil yi London on periodical publications, and 
what may iSe called fugacious literature ; and not one fourth 
part of what is otherwise consumed in printing-houses in 
tiie country at large ; yet there are materials enough in the 
refubC of the hemp and flax raised in Britain and Ireland 
for all this and much more. 


-<* . cfin- ^ Straw of hops, a circum* 

uiu stance well known to the Society, contains an excellent 

lu mp for making many articles, so also will it prove a most 
excellent aiaterial lor making all kinds of paper. And it is 

a fact. 
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a foct, that, were even the one half of the bine of hops raised 
in the countus ot Kent, Sussex, and Worcester, instead of 
being thrown away, or burnt, after the hops are picked, as 
is cominonly done, stepped for tti» or twelve days in water, 
and beaten in the same way as is done with hemp and flax, 
independent of what might be got froiri bean-hemp, and a 
variety of articles well-known to the S«*tiety, there would 
be found annually materials enough for three limes the 
quantity of paper used in tlie British dominions. 

I have the lionour to be, 
with luucli respect, 

Sir, 

Your most humble servant, 

Streatham^ Jan^ 9> JAMES HALL. 

I8O9. 

Certifi cafes of (he Truth uf (he foregoing Statement. 

We, the undersigned, do hereby certify, that the speci- Testimonies of 
mens of hemp enclo^ed and sealt^d np by us, addressed to hpm*j) from 
Dr. Taylor, Sec retary to the Society for the Encourage- bcauhaulm. 
inent of Arts, Manufactures, and Commerce, Adelphi, 

Strand, are the produce of common bean straw That we 
never saw or heard of bean hemp till lately; when the Kev. 

James Hall, who ^e,'^ules here at present, was trying experi- 
ments respecting it at Mr. Adams’s farm. Mount Nod, and 
other parts of this parish ; — ^That, in the present obstructed 
state of commeice with the Continent, it appears to us the 
discovery of bean liemfi may be extremely useful to the ma- 
nufacture of canvas, ropes, paper. See , ; — And that, as it 
affords a new and important prospect of employment for the ^ 

poor, we think Mr. Hall, the discoverer, is deserving 8f the 
approbation of the public. We shall only add, that as the 
Society for the Encouragement of Arts, Manufactures, and 
Commerce, have contributed so often in a high degree to the 
exertion of genius, the improvement of the arts, and the 
public good, we huvg no doubt but they will not only take 
the proper steps to pro>ecute the discovery and encourage 
the manufacture of bean hemp, but also, by some mark of 
tb^ir failiur, show their approbation of Mr. Hall’s merit in 1 

f;hc . 



284 


reHf from bean stalks. 


thi^ discovery he has made, as wel) as of his public spi- 
rit and liberality in commanicating the dibCjSvery to the 
public without reserve. 

AVILLI AM ADAMS, Mount Nod* 
EDWARD BULLOCK, Curate. 
Streaikam^ Surry^ WM. GARDNER, Surgeon. 

Jan, 9, 1809. 

These are to certify to the Secretary of the Society for the 
Encouragement of Arts &c., London, and all whom it may 
concern, that having seen (at first to our astonishment) the 
Rev. James Hall, who has resided here for some time past, 
procuring hemfi from common bean straw, steeped t-omc days 
in water, we steeped some also, and easily got hemp from it; 
there being no in)stery in the matter more than merely 
steeping the straw, peeling off the hemp, and then washing 
and cleaning it, bv pulling it throngb a hackle or comb. 

It answer* cst- ® . 

trcroeiywcll The&e are also to certify, that having tried bean hemp, 

shoes'*"'^ and found it to take both wax and resin, we have sewed with 
it, and find the fibres of which it consists in general so 
strong, that the leather never failed to give way sooner than 
the seam. We have only to add, that as hemp has of late 
become uncommonly dear, while much of it is bad, we anxi- 
ously wish the prosecution of the discovery, and the appear- 
ance of bean hemp in the market; and shall, so soon as we 
hear of its being spun and on sale, be among the first to 
purchase and use it. 

JOHN HOUNE, Shoemaker. 

THOMAS ALFORD, Shoemaker. 

r 

Letteffrom Mr, Hume, of Long Acre, to the Reverend 
James HaU, 

SIR, 

bi ^ enclose a specimen of the bean filaments, or thread, 

%fr 7 nf!iy"wcll' which have been submitted to the bleaching process. The 
texture and strength seem not in the least to have been im- 
paired, but retain the primitive tenacity; and I am per- 
suaded this substance will prove an excellent substitute for 
hemp uiid fiax, for the manufacture of various kiD<$ of pa« 

per, 
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per, cordage, and other materials* I did not find moredifll* 
culty in accomplishing the bleaching of this than in other 
vegetables which I have occasionally tried, and 1 believe this 
article is susceptible of a still greater degree of whiteness. 

1 remain, Sir, 

Your very obedient servant. 

Long Acre, Feb. 24, 1807. JOS. HUME* 

Letter from Mr. H. Davy to the Ren. James llalL 
SIR. 

1 shall enclose in this paper a small quantity of the beau 
fibre, rendered as white as possible by chemical means. 

It seems to bear bleaching very well, and, as to chemical 
properties, differs very little from hemp. 

The question, whether it is likely to be of useful applica* 
tion, is a mechanical one, and must be solved by experiments 
on its comparative strength. 

I am. Sir, 

Your obedient humble servant, 

H. DAVY. 


VII. 


A Chemical Analysis of So^alite, a new Mineral from Green- 
land. By Thomas Thomso n, M. D. t\ R. S. E., Fellow 
of the Imperial Chirurgo-Medical Academy cf Peters- 
burgh 


The mineral, to which I have given the name of sodalite, Sodalite,anew 
was also put into my hands by Mr. Allan f. In the Green- 
land collection which he purcnased, there were several spe- a primime . 
cimens of a rock, obviously primitive. In the composition 
of these the substance of which i am about to treat formed a 


• Frcm the Transaction! of the Royal Society of Edinburgh, 
t Sec p.47. 


constituent, 
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constltuentf and, at first appearance, was taken for felspar, 
to whicli it bears a very striking resemblance. 

Compo«;itlon This rock is composed of no less than five different fossils^ 
•fthisrock* namely, garnet, hornblende, auj^ite, and two others, which 
form tlie paste of the mass. These are evidently different 
minerals; but in some specim(?n8 are so intimately blended, 
that it required the skill of Count Bournon to make the dis- 
crimination, and ascertain their real nature. Even this dis- 
tinguished inineialogist nasat first deceived by the external 
aspect, and considered the paste as common larael luted fel- 
spar, of u greenish colour. But a peculiarity, which pre- 
sented itself to Mr. Allan in one of the minerals, induced 
him to call the attention of Count Bournon more particularly 
toils construction. 


Crystals of sah- 
liip. 


an(! of another 
ci'Ui'ial 


r«semblin£f the 
.Sw'ctl'.sh iiatro- 
l»ie of Dr. 
W'wllaston. 


Natjotite of 
K'aproth Very 
cuTereiit. 


On a closer examination of the mineral, Mr. de Bournon 
found, that some small fragments, which he had detached, 
])re 8 euted rectangular prisms, terminated by planes, mea- 
suring, with the sides of the prism, 110 * and 70* or nearly 
so, — a form which belong- to a rare mineral, known by the 
name of sahlite, from Sweden, fie farther observed, mter- 
iiiixed along with this, another mineral ; and after some trou- 
ble, succeeded in detaching a mass, presenting a regular 
rhomhoidal dodecahedron. It was to this form that Mr. Al- 
lan had previously leq nested his attention. 

Sometime before this investigation, Mr. de Bournon had 
examined a mineral from Sweden, of a la riiel luted structure, 
and a greenish colour, which, he found, indicated the same 
form. Erom this circumstance, together with some external 
resemblance, which struck him, he was induced to conclude, 
that our minera’ was a variety of that substance. 

To that suhst?a\ce the name of Swedish natrolite had been 
given, in consequence of the investigatiou of Dr. Wollaston, 
who found that it contained a large proportion of soda. 

There are few minerals, however, that are so totally dis- 
tinct in their external characters as the natrolite of Klaproth, 
and the 8ul)stanre we are now treating of. The mineral exa- 
mined by Klaproth occurs at Roegan ♦, 011 the Lake of Con- 
stance, in porphyry-slate, coating the sides of veins and cavi- 


* It has been observed also by Professor Jameson, in the flatz lrap 
fockfi behind Burntisland. 

ties 
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ties in a mamellated form, the texture of which is compact, 
fibrous, and radiated j the colour pale yellow, in some places 
passing into white, and marked with brown zones. Hitherto 
it had never been found in a state bufhciently perfect to af- 
ford any indications of form. Lately, hotvever, Mr, de Bour- 
iion was so fortunate as to procufo some of it, presenting 
very delicate needleform crystals, which, by means of a 
strong magnifier, he was able to ascertain presented flat 
rectangular prisms, terminated by planes, which, bethought, 
might form angles of G0° and T20 vvitb the sides of the prism* 

With this neither our miuerul nor the Swedish can have any 
connection, farther than some analogy which may exist iu 
their composition. 

Concerning the Swedish mineral 1 have not been able to 
obtain much satisfactory information. There is a specimen 
of it in Mr. Allan’s cabinet, which he received directly from 
Sweden, sent by a gentleman vdio had just before been in 
Loudon, and was well accpiainted with the collections of that 
city, from which it is inferred, that the specimen in quesnon 
is the same as that examined by Count Bournon and Dr* 

Wollaston. 

Werner has lately admitted into his system a new mineral Fettetein 
species, which he distinguishes by the name of Fettstein. Of 
this 1 have seen two descriptions ; one by Haiiy, in his Ta- 
bleau Comparatif, published last year; and another by Count 
Dunin Borkowski, published in the 6*9tli volume of the 
Journal de Physique, and translated in ^^hcholson’s Journal, 

(Vol. XXVI, p. 384). The speciuieu, called Swedish na- 

trolite, in Mr, Allan’s possession, agrees with these descriu- 

tions jn every particular, excepting that its specific gravity 

is a little higher. Borkowski states the specific gravity of 

fettstein at ^2*563 ; Haiiy at 2*6138 ; while 1 found tlie spdbi- 

fic gravity of Mr. Allan’s specimen to be 2*779, and, when 

in small fragments, to be as high as 2*790. This very near apparently the 

agreement in the properties of the Swedish natrolite with the SwedisTnan!^ 

characters of the fettstein leads me to suppose it the sub- 

stance, to which Werner has given that name. This opinion 

is strengthened, by a fact mentioned by Haiiy, that fettstein 

had been at first considered as a variety of wernerite* For 

the specimen sent to Mr. Allan, under the name of compact 

werntrile, 



iiriLrsri or sodautb. 

«rernerite> is obviously the very same with the supposed ua* 
trolite of Sweden. Now, if this identity be admitted, it will 
fbllow, that our ininerui constirtites a species apart. It bears, 
indeed, a con&ideiable reseiublunce to it ; but neither the 
crystalline form, nor the constitueiils of fettstein, as slated by 
Huiiy, are similar to those of the niiueral to which I have 
given the name of sodalite. , The constituents of fettstein, 
as ascertained by Vauquelin, are as follows: 


CTwfcstitucntsof 

fi^usteui. 


Silica 44*00 

Alumina 34*00 

Oxide of iron 4*00 

Lime 0-12 

Potash and soda 16*50 

Loss l*3b 


100*00 

Drtcnption of Sodalite, as has been already mentioned, occurs in a pn- 
fodahte, naitive rock, mixed with sahlite, augite*, hornblende, and 
garnet 

It occurs massive; and cr^^st^llised, in rhomboidal dodeca* 
bedrons, which, in some cases, are lengthened, forming six* 
sided prisms, terminated by trihedral pyramidsr 

Its colour is intermediate between celandine and moun- 
tain green, varying in intensity in different specimens. In 
some cases it seems intimately mixed with particles of sah* 
lite, which doubtless modify the colour. 

External lustre glimmering, internal shining, in one di* 
rection vitreous, in another resinous. 

Fracture foliated, with at least a double cleavage; cross 
fracture concboidul. 

'Fragihents indeterminate ; usually sharp-edged. 

Translucent. 

Hardness equal to that of felspar. Iron scratche s itwith 
difficulty. 

V This situation of ihe augite rleserres attention. Hitherto it has been, 
with a few exceptions, found only in flatz-trap rocks. 

■t The particular colour and appearance of this garnet shows, that the 
rock came from Greenland : for similar garnet has never been observed, 
except in apecimens from Greenland.. 


Brittle. 
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Brittle. 

Easily frangible. 

Specific gravity, at the temperature of 6o% 2*378. The 
specimen was not absolutely free from sablite. 

When heated to redness, does not decrepitate, nor fall to 
powder, but becomes dark gray, and assumes very nearly the 
appearance of the Swedish natrolite of Mr. Allan, which I 
consider as fettstein. If any particles of sablite be mixed 
with it, they become very conspicuous, by acquiring a white 
colour, and the opacity and appearance of chalk. The loss 
of weight was 2*1 per cent. 1 was not able to melt it before 
the blow-pipe. 

1. A hundred grains of the mineral, reduced to a fine Chemical ana- 
powder, were mixed with 900 grains of pure soda, and 
posed for an hour to a strong red heat, in a platinum cruci* 
ble. The mixture melted, and assumed, when cold, a beau- 
tifol grass-green colour. When softened with water, the 
portion adhering to the sides of the crucible acquired a fine 
brownish-yellow. Nitric acid being poured upon it, a com- 
plete solution was obtained. 

9. Suspecting, from the appearance which the fused mass 
assumed, that it might contain chromium, I neutralised the 
solution, as n^'arly as possible, with ammonia, and then 
poured into it a recently prepared nitrate of mercury. A 
white precipitate fell, which being dried, .and exposed to a 
heat rather under redness, was all dissipated, except a small 
portion of gray matter, not weighing quite 0*1 grain. This 
matter was insoluble in acids, but became white. With pot- 
ash it fused into a colourless glass. Hence I consider it as Silex. 
silica. This experiment shows, that no chromium was pre- 
sent. 1 was at a loss to account for the precipitate thrown 
down by the nitrate of mercury. But Mr. Allait having 
shown me a letter from Ekeherg, in which he mentions, that 
he had detected muriatic acid in sodalite, it was easy to see 
that the white precipitate was calomel. The white powder 
weighed 96 grains, indicating, according to the analysis of 
Chenevix, about three grains of muriatic acid. Muriatic add. 

3. The solution, thus freed from muriatic acid, bemg snex. 
concentrated by evaporation, gelatinised. It was evaporated 
nearly to dryness; the’dry mass digested in hot water aci- 

VOL. XXlX.~AyGVsT, 1811. V dulated 
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dulated with nitiic arid, and poured upon the filter. The 
powder retained upon the filter was washed, dried, and heat- 
ed to redness. It weij^hed 37'2 grains, and was silica. 

4. The liquor which bad passed thiongh the filter was 
supersaturated with carbonate of potash, and the copious 
white precipitate which fell collected by the filter, and 
V)oil€d while vet moist in pota^iwlie. The hulk diminished 
greatly, and the undissoived portion assumed a black co- 
lour, owing to some oxide of mercury with which it was con- 
taminated. 

5. The potash-lie being passed through the filter, to free 
it from the undissolved matter, w’as mixed with a sufficient 
quantity of sal-ammoniac. A copious white precipitate fell, 
which being collected, washed, dried, and heated to redness, 
“U'eighed grains. This powder, being digested in sulphu- 
ric acid, dissolved, except of a grain of silica. Sulphate 
of potash being added, and the solution se t aside, it yielded 

Alaiiiine. alum crystals to the very last drop. Hence the 27*48 grains 
of dissolved powder were alumina. 

6‘. T!ie black residue, which the potash-lie had not taken 
up, was dissolved in diluted sulpliuric acid. The solution 
'bt'ing evaporated to dryness, and the residue digested in hot 
I-nue. water, a white soft powder remained, which, heated to red- 

ness, weighed 3*6 grains, and was sulphate of lime, equiva- 
lent to about 2 grains of lime. 

7. The liquid from which the sulphate of lime was sepa- 
rated, being exactly neutralised by ammonia, succinate of 
«)xk1c of iron, ammonia was dropped in ; a brownish red precipitate fell, 
which, being heated to redness in a covered crucible, weigh- 
ed one grain, and was black oxide of iron. 

' " '8^ Tlie residual liquor being now examined by different 
reagents, nothing farther could be precipitated from it- 
' <). The liquid (No. 4.) from which the alumina, lime, and 

« iron had beeir feparated by carbonate of potash, being 
tidied for some lime, let fall a small quantity of yellow- 
floured matter. This matter being digested in diluted 
** sulphuric acid, partly dissolved, with effervescence ; but a 
portion remained undissolved, weighing 1 grain. It was in- 
soluble in acids, and wdth potash melted into a colourless 
glass. It wa^ therefore lilica. The sulphuric acid solution 

being 


8ilex. 
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Wuig evaporated to dryness, left a residue, whicb poirefled 
the properties of sulphate of lime, and which weighed 1*2 Lime, 
grains, equivalent to about 0‘7 of a grain of lime. 

10. The constituents obtained by the preceding analysis Analysed in a 
being obviously defective, it remained to examine whether 
the mineral, according to the conjecture of Bournou, 
contained an alkali. For this purpose, 100 grains of it, re- 
duced to a fine pow'der, and mixed with 500 grains of ni- 
trate of barytes, were exposed for an hour to a red heat, in 
a porcelain crucible. The fused mass was softened with 
water, and treated with muriatic acid. The whole dis- 
solved, except 25 grains of a white powder, which proved 
on examination to be silica. The muriatic acid solution 
was mixed with sulphuric acid, evaporated to dryness; 
the residue, digested in hot water, and filtered, to sepa* 
rate the sulphate of barytes. The liquid was now mixed 
with an excess of carbonate of ammonia, boiled for an 
instan^ or two, and then filtered, to separate the earth and 
iron precipitated by the ammonia. The liquid was evapo- 
rated to dryness, and the dry mass obtained exposed to a 
red heat in a silver crucible. The residue was dissolved in 
water, and exposed in the open air to spontaneous evapora- 
tion. The whole gradually shot into regular crystals of 
sulphate of soda. This salt, being exposed to a strong red 
heat, weighed 50 grains, indicating, according to Berthoi- Soda. 
let's late analysis, 23*5 grains of pure soda. It deserves to 
be mentioned, that during this process the silver crucible 
was acted on, and a small portion of it was afterward found 
among the sulphate of soda. This portion was separated 
before the sulphate of soda was weighed. 

The preceding analysis gives us the constituents of aoda- 
lite as follows : * * 


Silica, 

Alumina, 27’*48 

Lime, 2*70 

Oxide of iron, 1-00 

Soda, 23-50 

Muriatic acid, 3-0O 

Volatile matter, 2*1 0 

Lobs, 1*70 


Constltucntf of 
Bodalitew 


100-00 


U8^ 
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Analysis by 
Mr. Ekeberg. 


Stratum of pri< 
mitire gyp- 
sum. 


Only one pre- 
vious instance] 


and this 
doubted. 


Mr* Allan sent a specimen of this mineral to Mr. Eke- 

berg, who analysed it in the course of last summer. The 

constituents which he obtained, 

as he states them in a letter 

to Mr. Allan, are as follows: 


Silica, 


Alumina, 


Soda, 


Muriatic acid, * 


Oxide of iron, 



10000 


This result does not differ much from mine. The quan- 
tity of muriatic acid is much greater than mine. The lime 
and the volatile matter^ which I obtained, escaped his no- 
tice altogether* If we were to add them to the alumina, it 
would make the two aniilyses almost the fame. No mine- 
ral has hitherto been found containing nearly so much 
soda as this. Hence the reason of the name by which I 
have distinguished it. 


VIII. 

Account of a Primitive Gypsum* By Mr* DiuauibsoN, 
Mine Engineer** 

In a visit I have just made to the mine of Cogne, 1 had 
ail opportunity of observing a tnineralogical fact, that may 
be thought not uninteresting, the existence of a stratum of 
primitive gypsum, intercalated in the mass of the Upper 
Alps. Mineralogists have hitherto noticed only a single in- 
stance of such gypsum, discovered by Mr. Friesleben at 
the southern foot of^t. Gothard in a micaceous schist; and 
some doubts have been started respecting the period as- 
signed to the formation of this rock. I trust the particulars 
1 shall relate . respecting the situation of that at Coghe will 
evince the existence of really primitive gypsums ; accord* 


^Journal des Minev, vol. XXII, p. IGI. 
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insjly f shall begin with a few words' on the mineral con- 
stitution of the country around. 

The southern declivity of the Alps, from Mount Blanc Southern de. 
to Mount Rose, belongs almost wholly to the micaceous 
schist formation. Here, as in other places, this schist fre- 
quently includes strata of primitive limestone, serpentine, 
chlorite, oxidulated iron, &c. Sometimes it pusses into 
argillaceous schist, as at the col de TAIIee Blanche for in- 
stance ; but still more frequently into gneifs and granite. 

About 15000 met. [9 miles] sooth of the town of Aoste, Mountain near 
and to the east of the village of Cogue, which is at its foot, 
rises a nioiintuiu, that forma part of the chain separating 
the valley of Cogne from that of Fenis. Tt is terminated by 
a sharp ridge at least 700 met. [765 yds.] above the bottom 
of the valley. Its absolute height appears to me nearly to 
equal that of the passage of the Great St. Bernard, or 
2400 met. [2623 yds.] above the level of the sea. It pro- 
bably rests on the granite, that shows itself on the surface 
2 or 3 kilom, [10 or 15 furl.] to the north. It is composed 
of micaceous schist, in strata very slightly inclined, so that 
they may be considered in general as horizontal. In its 
upper part the«iuicaceouB schist becomes loaded with lime- 
stone, so that in some little places it ends with being nothing 
but a white granular limestone containing merely a few 
spangles of mica. It includes also considerable strata of 
serpentine, in one of which is the celebrated iron mine of 
Cogne*. 

The stratum of gypsum is found 20 met. [22 yds.] below stratum of 
the highest point of the ridge. It is exposed only to the gypsum, 
length of 7 or 8 met. and 1 met. thick. Throughout the 
rest of its extent it is concealed by the numerous^ fragments 
of stone, that have fallen from the summit, and covef the 
sides of the mountain in this part ; so that I can say nothing 

* This mine, perhaps the richest in the world, exhibits the appearance gidi 
of an iron quarry, which is worked in open df^y. The ore is oxidu- mine, 
lated iron, in some places pure. It is in very small grains, and aome- 
times wholly compact. It forms a mass, that appeared to me to be a very 
short and thick bed* Where it it worked it is more than 25 met. [27 
yds] thick. 
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of it! length, thickness, or the circumstances of its super- 
position. However at more than 50 met. beyond the place 
where it has been laid open for working 1 have seen indi- 
cations of its exisience. Its thickness cannot be great, 
for the rock appears in its natural position a few yards 
below the place where it is worked. The rock at this place, 
as well as above the stratum, is a micaceous and calcareous 
schist, of a deep gray, with plane laminae, traversed by nu- 
merous iilaments of calcareous spar, and including some 
veins and nodules of quartz. In getting out the gypsum 
the workmen have advanced about two yards under the 
schist, so that this rock forms a projecting rool, under which 
they work. In this place we see in the most distinct man- 
ner, that the schist overlies the gypsum : both are strati- 
fied : their strata are perfectly parallel, and dip only a few 
degrees to the south-east. The strata of gypsum are a few 
centim. [the cent, is near 4 lines] thick, and frequently se- 
parated from each other by a greenish talcy coat. 

The gypsum jhis gypsum is of a fine white colour, with sometimes a 
slight rosy tinge. Its grain is very fine crystalline, similar 
to that of the beautiful Carrara marble. It is very trans- 
lucid, and very soft. If pieces of any size, and exempt 
from fissures, could be got from the quarry, it would form 
a very fine alabaster. It is used however for building, and 
makes good plaster. 

Talc contained It contains a great deal of talc in detnched particles, ge- 
iierally lenticular, and varying in size from that of a lentil 
to that of a walnut. These almost always lie flat, and ar- 
ranged in lines parallel to each other, and to the stratifi- 
cation. Their colour is a very pleasing green. Sometimes 
the luminm of are so close together as to produce a 
kind of steatite ; sometimes they are very narrow, resem- 
bling fibres, and forming together little masses, exhibiting 
a pleasing variety of fibrous talc. Pretty frequently these 
fibres are disseminated in small groupes through the gyp- 
sum, are of a delicate light green, and might be token at 
first sight for am'.antbQs, of which they have all the ap- 
pearance. Martial pyrites also is seen in the gypsum, and 
particularly in the small masses of talc. It is sometimes in 
founded grains, sometimes in little striated cubes. 


What 
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What I have said, particularly on the parallel slratifica- Of thp same 
lion of the ^ypHuiu and micaceous schist, as well as on the wuh the 
pie&ciicc of the talcy orsteatuic matter in these two mine* rocki. 
ral masses, evidently shows, that they are of the same for** 
ination, that is, formed at the same period. The nearly ho- 
rizontal position of the strata from the foot of the mountain - 
to its summit ; the identity of the rock, that forms the roof* 
and the wall of the strata of fryp^um, ; all militate against 
the idea of a transposition, that might have covered a second- - 
ary gypsum, d.*posited on the mountain subsequent to its 
formation, with a block of schist. Here the gypsum is really 
a component part of the mountain ; it is one of the courses, 
that form the building ; and it has ever been placed before 
several others, those that are at the summit. Now the moun- 
tain of Cogne itself makes part of that portion of the Alps, 

Grandi Alpi of the Italians, which extends from Mount Blanc 
to Mount Rose: and it is of the same nature, as we may be 
satisfied by reading what Saussure has said of that country 
in his journey to Mount Cervin. Thus we have a gypsum 
of the same formation with those lofty mountains, which 
have always been considered as primitive, or anterior to the 
existence of organized beings, and which every thing still in- 
dicates to be so. 


IX. 

Further Obsermtions on the Fructification of the Firs, Jn a 
Letter from Mrs. Agnes Ibbetson. 

To Mr. NICHOLSON. 

SIR, 

Ly endeavour to contract my subject has made roe leave 
out much respecting the lirs, 1 think of high consequence Seed* 
to them : 1 shall therefore add this short letter respecting 
the cones, that 1 may not be misunderstood. 

1 have said that the seed of the fir is not impregnated the 
first year, and this is certainly true with respect to the pines^ natedthc first 
and all those firSt the male ilpwer or catkin of which so much year* 

^ , precedes 
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pr^eeigs the female cone, as to disappear wholly i>eforc the 
Scotch fir« pistil is scarcely visible. The Sratdi^.*fir wUl serve as a pro** 
per example. The female cone for the present year cahie 
out in June, 1811. In May, 181 1* alL the powder of the 
stamens had disappeared ; besides that the cone shows no 
seed till full three months after its hist coming, of course 
these seeds could not be impregnated. Next year, May 1812, 
the cone wilt show (by many outward signs) that the seed is 
ready "to receive the line of lite; the pistils in the cone will 
be elongated ; the drops ready to be saturated with the pow* 
der of the stamen as soon as it is fit. The pistil is then in 
the exact situation in which 1 drew it in my last letter; 
and the impregnating and nourishing vessels distended in a 
manner they never are but at this time. As soon as the 
drops are saturated, the pistil draws in, and all is complete 
for the year, except that the cones continue to increase and 
alter their form by degrees. The following year, March 1813, 
they will begin to swell about the points, and in a few months 
to open ; and this is the time the cones in England are 
obliged to be gathered, or they are very apt to shed their 
seed. Still they are^r loo mucA attached to their stalks; 
and are often greatly hurt by this early plucking. 1 be* 
Foreign 5eed Ijeve it will be acknowledged that now, us well as in Evelyn’s 
of pine5 be«, pingg gj-g better coming from abroad, 

than that shed in our own country : and the reason is plaiii : 
they are able (from the shade either of the mountain or the 
forest where they grow) or from the northern climate, to re* 
maiii on the trees till ripe; so that they are not gathered till 
the fourth or fifth season. That is, if appearing in 1811, 
they are not sent to this country till 1814 or 1815 : by which 
means, the integuments will be completely looseu^ from 
tbe^ree, foot torn as ours are), their seed will be perfected, 
and full of moisture ; and if in taking out the seed Mme in^ 
jury is done to the vessels, it signifies little^ as the process is 
completed: but in ours, when the seed is but half formed, 
to injure the vessels is to stop the completion of the seed, 
and this is the exact difference between the two sorts when 
examined ; the work of Nature is finished in the foreign 
seed ; in ours it is opt perfected. No person, who is not 

dijfeetgr^ 
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ifjJedOTi can conccioc the mischief done to such seeds, in 
thus tearing the chief vessels in the cone. 

In the pines it is most easy to know the cone of the year Cone« of the 
for several years back, as they are always found on the year's 
shoot to which they belong. By tracing each shoot the tree gro\v?h dc' 
has made a few years back, this will be found newr to vary, scribed. 

The hrst year’s cone is wkitt and close ; the second year’s is 
green and close ; the third brown ; the fourth brown and 
open ; and each falls back one year’s shoot. 

With respect to the larch, it is very different ; \{i habit ^ Fmctifiiatinn 
natvref and appearance^ no trees can differ more. Tlie larcK 
gives her fruit in an irregular manner, equally on the old as 
on the new wood. It has also its female catkin appearing 
before the male, and so much fireceding it, that the seed is 
ready for impregnation, ere the powder of the stamen is 
ripe: this is easily known, by dissecting the cone of the last 
year^ and comparing it with the present. The distended 
vesseL, which are most observable at the back ; the opening 
of the iiouribhing vessels, and above all the bubble, if 
watched for in April or May, prove this early impregnation. 

1 doubt not it is also the case with the cedar of Lebanon, Cedar of Let>a> 
though the cones of this tree hang afterwards till the fourth 
or fifth season, as their appearance testifies. The (|uantity 
of tannin (or of that juice which appears to contain it), is Tannin* 
excessive, and seems nearly as much as is contained in the 
bark; for the cone part (when the seeds are taken out), if 
magnified, shows nothing but bladders of this juice. 

As to the cypresses, and those I have ventured to rank Cypresses, 
with them, (like the pines), they are too late in the year for 
impregnation ; beside that the seed is not formed, or the 
cone opened, till late in the autumn. . 

Since 1 have turned my mind to remark the quantity* of Quantity oi 
tannin found in trees, 1 have observed how much more is 

reiii trees. 

found in many, than in the oak. In the betula alnus of 
this country there is certainly a very great quantity, though 
not so much as in the ffrs. The men’s hands who bark it 
are always so stained, that they find it very difficult to obli- 
terate it; which is’ not the case when they strip the oak. 

After studying the firs, my hands were so stained, 1 had 
great trouble to take it from them ; and yet the guarding 

wood 
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zifQoJ of the Grs is of a boaiitiful yellow white, till exposed 
to the ttir, when it becomes a deep brick red^ , 

I am. Sir, 

Your obliged smafTt, 

AGNES IBBETSON.^ 


X. 

f^^i’srription of a Screw adjusting Plough^ indented hy Mr, 
Thomas Balls, of SaxHugham, near Hoii, Nor/o/^*, 

SIR, 

Pk.vfh on a J[ liUMBLY offer, for the inspection of the Society, the 
model of a plough, constructed upon a principle on which I 
have made several. 

Sir .Taeoti Astley, Bart*, has seen two at work on my farin» 
which i bav e constantly used, in different kinds of plougVi- 
tug, for three years, and which, excepting in the share, 
have not cost me a shilling in repairs. Sir Jacob has or- 
dered one to be made; and he being desirous, that the 
plough should be mure generally known, expressed a wish 
that I would send a model to the Society. If its mecha-* 
vncul principle proves to be of real utility to agriculturists, 
nncl superior to the ploughs in general use, 1 shall be highly 
gratified in itiy endeavours to promote the liberal views of 
the Society, 

1 am, Sir, 

Your most obedient humble Servant, 
April 5, 1810. THOMAS BALLS. 

Cert if cafe from 5ir Jacob Henry Astley, Bart. 

HEAR SIR, 

Tn\ 'ii 1 have s*>en Mr. Ball’s plough worked against the com- 
]ilough, and find it much superior. It laid the 
it' now much better, more equal, and with much less draught 

* Trans, of the Soc. of Arts, Vol. XXVIII, p. 45. The silver me- 
was v'jitctl 10 Mr. BnPs for Ihis invention. 

to 
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to the horses, Rnd has not wanted the usual repairs, which 
the common plougiis are subject to. 1 make this observa- 
tion from having had one in use for more than a year ; and 
1 find this plough much approved of by the farmers in this 
neighbourhood. 

I remain. Dear Sir, 

Your most obedient Servant, 

Milton^Constable, May 3, Id 10. J. H. ASTLEY. 

SIR, 

Tl4^nc1osed certificates will, I hope, be satisfactory to Advantages oi 
the Society resj)ccting my plough. It is a material improve- plough, 
ment over the wheel-plough in common use in Norfolk, us 
it works with greater ease to the horses, on account of the 
line of draught being on u line with the angle of the horse’s 
shoulders. It lays the fnrrow-slice particularly level, and 
cuts up even bottom -fur row. It is less liable to wear, on 
account of having less friction on the ground irons. It is 
particularly well calculated for breaking up stiff old land, 
and less liable to be put out of order than any plough ge- 
nerally used. By the adjusting screw, the furrow may be 
set from one to nine inches in depth, and secured by a lock 
to any of those intermediate depths with the greatest exact- 
ness. It may be easily converted into a switig-ploiigh, by 
disengaging the axltf-tree and wheels. Its beam may be 
made particularly lights on account of the line of draught 
lying so near the heel. 1 beg leave to inform the Society, 
that the Earl of Thanet, in the year 1607, ordered two of 
these ploughs, and in 1809 six more of them. Mr. Bur- Its use adopted 
roughs, of Weasenham, intends to have all his ploughs on ^t.vetal. 
this plan ; also Mr. Wall, of Bay field-1 edge ; Mfl Cobon, 
of Leatheringsett, will have two ploughs ; and the Rev. T. 

Munniugs has given orders for some to be made. 

If I had not been so limited in time, 1 could have sent 
you many more certificates. 

I am. Sir, 

Your most obedient humble Servant, 

THOMAS BALLS. 

Saxlingham^ May 6, 1810. 

Certificates 
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Farther tesli- 


Certificates fuere received from the following persons : viz, 
Mr. Robert Wright, of Great Snoring, stating, that he has 
three of MV* Ball’s ploughs, which he fc^JneeiVes to he rnurh 
superior to the common plough, both in the execution of 
the work and easiness of draught. 

Mr. Mark Barret, farming steward to Sir George Chad, 
stating that he has three of Mr. Ball’s ploughs; that they 
klf ^e best be ha^s ever made use of, and answer evtfry pur* 
swing wheel-plough. 

stating his opinion, 

thAt Mf; intj^ extensive i>^gj||^eing 


them well 

for strong work ; and that t|^ tnjiy be coairerted into a 
swfng-plough, by disengaging the wlieela»>..> ^ 




Rtfertnce to the Drawk 


\he Ball’s P/owg/i, Fig. I, 

Him of the plough carrying the coulter B, 


Description of -A Hi ^plilNlm of the plough carrying the coulter B, 
theplouglu share- ]&^nd handle £; F is the mould board ; the draught 

the plough is taken by two iron rods G, connected at 
one end with a book a in the beam A ; and at the other 
with an iron bridle H by a swivel-bolt; this iron bridle 
has several notches to receive thei,;^jra^ght-cbain 1, by 
means of whj|^ ,|ti|,j^oint ot traction js adju^eii sideways ; 
the adju6tm^«^^|eight, mVd^m the irup^veiuent 

couttsts, is at the top of wmh 

into thfe.beaip A; 

, fi^ 'witli th& tron 

; pivot end of 

l'* liases j'l^.^l^se rn'eans 

always apply tbeomlm t4 the ineqokSfm ot the 


^fldsd. 


:t -inflaencing u 



of th^ pldugh. The 
or towers the iron 
!B d|i point of ' traction, so 
r ur lest depth of forrow* 


XT. 
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XI. 

Animproved J^lemtiUfot ewtirpathg P6ck$ and 

hy Mr, J. Bakep^ ^ IVest*, Coker, near YtoaU, in Sower-^ 
setshire\ 

SIR, 

J[ HAy£ s^nt to the Society an icnplemeot of my inveo** Implement for 
tion for destroying thistles and docksy which are two very in- 
jurious weeds to agriculturists. docks.' 

The implement is so contrived, that, if the rw breaks in 
the claw, in attempting to draw it, you may, by turning the 
instrument, cut the root so far below the turf as to prevent 
its growth. 

I am. Sir, 

Your obedient Servant, 

Weii-^Crpher, OcU 31, JOHN B A K ER. 

18 . 09 - 


Certijicatt. 

We do hereby testify, that the instrument made by Mr. Testimonies of 
John Baker for destroying docks and thistles has been used 
to great advantage, and is likely to come into general use.-— 

Edward Guppy, Nathaniel Bartlett, Thomas Sandford, 

Edward Penny. 

Desefiption of the Implement, 

Fig. 2 of PI. VIII represents Mr. Baker^s thistle-extir- xheimplo- 
pator. A is the handle; B the Glaiifs,^^ between which jthe 
thistle is rejceived; this curve4 iron C Is the fulcrum,, pver ^ ‘ 
which the paychase to extract the. weed is obtained^ D ris 
an iron rod^ npon which the fppt is placed jio thrust, 

the claws into the jp'ound, ]^n case the root of the weed 
breaks in endeavouring to extract it, the curved blade E, . 
which has a sharp^end like a chissel, is thrust into the- 
ground to cut off the root of t|ie thistle some inches below 
the surface, and prevent iis veg^Madoii. 

* Tram, of Soc. of Arts, vol. XXVI% fu 30. Tl^ gold ‘medal was 
voted to Mr. Baker for this inventlou. 


Descr^tion 



302 


EXPANDINO HABEOWS, 


New invented 
hariuws. 


The improve- 
ment stated. 


XII. 

Description of a Pair of Expanding HarrowSf applicable 
both for cleaning foul Land^ and harrowing in Seeds. By 
Mr. William Jeffert, of Col ton^ Ends Northampton^ 
SIR, 

I HAVE sent, for the Society’s inspection, a model of a 
pair of harrows of my own invention, made to a scale of one 
inch and a half to a foot, and which arc allowed to be a 
^reat improvement in these implements. 

The improvement consists in their power of contraction 
or expansion, so as to cover an extent of land from five feet 
to ten feet; their teeth may be at twelve different dis- 
tances between them, and their tracks will always be at 
equal distances, according to the state of the land ; they 
will either serve for harrowing in seeds, or cleaning foul land. 

For cleaning foul land this harrow far exceeds any other 
yet made; for in such land the teeth ought to he at a 
greater distance in the first harrowing, and at the subse- 
quent harrowings to be brought nearer together by degrees, 
till the teeth are brought very near together by contracting 
them* One pair of my harrows answer the purposes of 
three or more pairs made upon the old construction with 
fixed teeth. 

My harrows are so constructed as to be contracted, or ex- 
panded, in two or three minutes; and the teeth, which are 
thirty-four in number, set at any equal distances required, 
having only two screws to confine them* This implement 
is more durable than other harrows, as there are no 
mortices or tenons in them to weaken the wood-work, or 
admit the rain. Theyare puttogether with iron nuts and screw's. 

.They ’are also easier conveyed from field to field than 
other barrows, and when not in use will fold up in a 
small compass. 1 hope they will meet the Society’s appro- 
bation, and be rewarded according to their merit* 

I remain. Sir, 

Your humble Servant, 

Cotton-End^ Northampton^ WILLIAM JEFFERY* 
June 8, 1807. 

• Tram, of Sec. of Arts, vol. XXVllI, p 51. The silver medal was 
vt^ed to Mr- JeflFery. 

On 
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On the 31st of March,' 1810, certificates were received 
from Mr. John Rice, Cotton-End; Mr. J. Fla^vkin*,, 

Castle- Ashby; and Mr. William Shaw, TIardingstone, to 
the followinff effect : v\z , — That they had purchased of Mi% 

William Jeffery, and made perfect trials of his newly^ 
invented expanding harrows, and find them to be upon a 
much superior principle to any they have seen, or made use 
of before. 

Reference to Mr. W. Jlffery’s Expanding //crrotw. 

Fig. 3, PI. VllT, represents Mr. Jeffery's expanding bar- Theharrr.>pF 
row. It consists of two sets of movable bars of wood, con- 
nected by hooks in one set, and eyes in the other. Each set 
is composed of four bars of wood, A B C D, furnished with 
teeth ; these are connected, and held parallel to each other 
by three other bars, or braces, E F G, united to the former 
by screw bolts ; the iron loops H 1 are the points for the 
chains, by which they are drawn; K are two iron braces, 
joined to the bars E at one of their ends, and have a nuin* 
ber of holes, any of which can be put over screw-pins fixed 
upon the middle bar F, provided with nuts; when these 
nuts are removed, and the iron braces detached from their 
pins, the frames may be either closed up, or extended, so 
as to bring the teeth of the harrow nearer together, or re- 
move them farther asunder, and they can be fastened at any 
point by the different holes in the iron braces, so as to be 
worked with the teeth at any requisite degree of extent. 


XIII. 

* • 

Observations on an occasional Increase and Decrease of 
Bulk in the Hair of the Head, In a letter from Tho- 
mas Forster, Esq» 


SIR, 


To Wm. NICHOLSON, Esq. 


It has always appeared to me, that the best means to get Knowledge 
at a correct knowledge of any intricate subject is, to excite kyex- 

the 



30^ 


cltin|^»tten« 
cion 19 a sub- 
jecU ' 


Sympatbj be- 
tween the ‘'kin 
and stomach. 


IC'iriutions in 
the appearance 
of the hai^. 

Causes of ap- 
parent in- 
crease of quan- 
tity. 


The body of 
the hair en- 
larged* 


What is the 
cause of thu.’ 


A|9)>areMly‘ 

I* » 


t|ie; attention of otherg^ toward it; partipplarly of tl^psf whq^ 
may have more extensive opportunities^ as well as^more ca* 
pacity for accurate observation than myself. Tn corvfbr- 
mity with this view of the subject, 1 request yoyrlns^rtion of 
the followiuif observutions. ^ 

The syiii pathies between theskinand the stomach have bees 
frequently adverted to by physiologists; the skin has beeii, 
found to be alternately hoi and dry ^ hot and moists colJt and dry^ 
and cold andmout; and these varieties have been attrihuietl 
to variations in the state of the stomach, between whichpnd 
the skin a very direct sympathy is believed to exist. ,]^ut 
the variations in the appearances of the hair do not appear 
to be duly noticed. 

] have remarked, that people of what is usually called ner* 
vousand susceptible constitutions appear at times (ohavebut 
halfthe quantity ofhairoii their heads, that they have at others, 
though they have assured me none had been cut or combed off. 
On minute examination I have found, that the apparent in- 
crease in quantity at certain times was occasioned by the fol- 
lowing circumstances: the shafts themselves were found to be 
apccifieally larger, and more tense or elastic, at the same 
time that they did not lie in such close contact. The ap- 
parent diminution in quantity, at other times, 1 found to 
result from a specihe decrease in the size of the shafts, 
whicli also lay in closer contact than ordinary, apd were 
more flaccid, and generally more dry. Considering the 
considerable influence which the atmosphere exercises on 
our-b^ies, T was once induced to attribute the closer con- 
tact of the shafts to a diminution in their electricity^ by 
wWtb they would becoaretess nmtwdlyrepnh»e^ thishow- 
ever does not ^eem calculated to account for their increase 
in )ii^. / ]!l|ay .(he shaft hp copsidered to >p^^ojgap.iz^cl 
throughout, and its enlargeipt^nt tv caused by an in- 
creased action of its vessels? or, Is there an aeriform pers- 
piration into the caVtty' of abaft, aii increase of which 
it becomes distended? or may the ^creai|^ . ^naiqp and 
size of the shaft be considered as resulting from the coope- 

^ ,4 , V .. V,. . t. 

, The strength «nd tensiou of tl^e hair appears ^enerally^tA 
gfpgiipDiiy^j^eRlth, .;^bile the .weakness, close contact, ^and 

<Aacgd4ty 
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^accidity of it denote disorder. I havifc observed also, that with healtli 
small doses of mercury have changed the appearance of the mIcuI^^oob 
hair very^oori after their adminiatration* From being flaccid, restores tha 
diy, and small, it has become tense, strong, and nio**^***’ 5 
at the same time more tension and solidity has appeared in 
the muscles, and the countenance has displayed a more 
healthy appearance. Now mercury may increase an aeri- 
form pctspiriitioii,(ir sucha one exist) into'the shaft ; it may 
also set the digestive organs to rights, thereby cause a more 
healthy action of the vessels in general, and of those of the 
shaft among the rest, I cannot help observing, that there is 

no obiection to supposing hairs organized, because we can- Organization 
° 1 !-• i. T probably ex- 

cannot discover their vessels. On this subject we may, 1 much 
think, be allowed to reason thus: If all nourishment be faith .;r than it 
performed by the action of vessels, either vascularity ysup* 

extend itself ad injfnitumt or there must be certain small 
vessels not nourished at alb Can we demonstrate those 
small arteries, \vhich ramify in the coats of and nourish the 
smallest vasa vasorum? Sach considerations as these 
ought to prevent our denying organization to any part of an 
animal body, even to the cuticle and the enamel of the teeth. 

I shall be much obliged to any of your correspondents, 
who may have noticed any connection between the varieties- 
in th^B appearance of the hair and any peculiarities hi the 
state of the body, &c., to communicate them in your seteo- 
tiiic jourual ; and 1 remain, Sir, 

Your constant reader, 

THOMAS FORSTER. 


XIV. . ^ 

On the Preventm of Damage hy i^hiniag.- la a Xetfer 
from Mr. B. Cook. 

To M*. NICHOLSON. 

MY DEAR SIR, 

I HAVE read with much eencern almoat every week for Annual 
come time peat accounts of eome damage of ooe kind or other 
done to buildings, trees, and cuttle, or in the Ipit of liwlltiyiighuiio,. 
Vofc.XXIX.-^Uft«l»T,Wl. X lightningi 
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Plan propo^'?( 
Uir prevontinj 
sc. 


PREVENTION OF OAMIGE BY LIGHTNING. 

llf^litniiig ; indeed every year iliiii coiiulry ufPers very much; 
either by the de»truriion of trees, heus« s, and cattle, and 
what 18 far more distressing, the loss of many lives by 
tlie electric fluid. 1 have endeavoured t.> form an idea of 
tlie loss sustained on an average; and 1 tind upon a tun- 
derate calculation, it \iimot be far short p-r annum of 40 to 
50 thousand pounds, and the loss of from 20 to 30. 
It is of 80 serious a nature, that 1 wui h r no eftort has 
. been made to remove, if not wholly, at (east a part of the 
evil. Looking at it in this light, and conceiving it to be 
the duty of every man to endeavour to propose some n - 
niedj, I have taken the liberty to hand ; jii what follows 
for your considcraiion ; if you think it wortli inserting iu 
your valuable Journal. 

Our kingdom from its high .nnd rocky nature, from if? 
bowels containing such vast masses of iron, co[)per, and 
other ores, all conductors of lightning, and also from its 
situation in the midst of the waves, itself l)ecomes a con- 
ductor also; all these circumstances conspire to qollect the 
electric fluid together around us. If it was possible to find 
out means to carry off this very destructive element 
witliout danger, the coiniti*y would e 3 iperier.ee a great and 
invaluable benefit from it. The loss of so many lives is a 
very serious consideration, and ought to t ugage the studies 
of the philosopher and pliilanthropist to propose some re- 
medy, if only for their sake:,, andifii is impossible to re- 
move the evil wholly, at least it ia possible to remove it 
partially. 

j ‘ The plan I with much deference propose, and I feel sa- 
J tisfaction in proposing it first to you for your consideration, 
hoc luse if you do not approve of it, it will not meet the eye 
of Uie wch*ld, for no man is more competent to decide upon 
its merits than yourself. The plan is to erect at different 
stations conductors throughout the kingdom, at 5 or 6 miles 
dirttant, or in some instance nearer, according to thefiature 
of the ground,, on the most elevated parts, so that arherever 
the clotids moved, surcharged ¥it}i fhe electriO the 
cjonductore^ould carry it down, Sp^tHat it wodrd be to 
an impossibility for a collection of electHc fire to accunrn- 
Jate, so ad to prodtice a deslractive discharc^e. I hive very 

little 
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little doubt, bui thut all, or nearly ull of the fluid would be 
carried oif by these conductors, and little or no d;uuu{^e, or 
death would evt^rbe occasioned by the lia^htning. 

The expense of erectinjjf conductors at diderent stations 
tlirougiiout the kingdom would be saved in a few years, 
and the safety of men’s lives would be of more value thar^ 
any expense liiat could be incurred. If every parish 
would agree tlnoughout the kingdom to appropriate a part 
of the rate for the erection of 4, 6, or more conductors, ac- 
cording to the si;^e of the parish, on the ditferent parts that are 
most elevated, the expense would not be fell— indeed it 
would i>ot be worth naming. If the different noblemen, 
gcntlenieii, &c., of the different parishes were to take it into 
consideration, Hist considering the certain security it would 
provide for thtir cattle, buildings, and the lives of them- 
selves and servants; and secondly, when they estimate the 
very small expense these conductors might be erected fur ; 

1 do think every parish would instantly be induced to adopt 
the plan. 

But there arc several great imperfections and objections Faults of thv 
against the present iron conductors. common iron 

The lirst is, the very short time they stand w ithout being 
deeply corroded witli rust, and when first put up the iron is 
so very irregular on the surface, that it is a great hindrance 
to the descent of the electric fluid, and calculated in a 
great measure to cause it to fly off to any other conducting 
suhstvmce in its way or near to it; and when up for a few 
years it becomes still worse, and so incrusted with rust, that 
the irregularity and imperfections of the conductor are in* 
creased. Another fault is, that the tops of the conductors 
are not raised high enough above the building* they«arC 
placed to protect; the point of the rod is in genet al placed 
just above the chimney. The rod ought to rise 6 or 8 feet 
above the top of the house or building, and to end in a 
single point only. If conductors are used, in every instance 
the best materials should be used to make them. Iron is 
the very worst material, and yet all C9iiductor$ are made of 
iron ; but this arises from the cheapness of th^ article. 

According to the experiments of Mr. Htn^y, (published Conducting 
in Dr. Rees’s Cyclopedia^ under the article Conductors), 
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to prove the best conductors, he founc} the same charge froift 
an electric machine niHled 4 inches of gold wire; © iiiches of 
brass wire, 8 inches of silvered copper, 10 inches of silveV# 
and 10 inches of iron wire; so that gohi is the best con<^ 
doctor, and iron the worst. Brass stands tiex!t to gold irl 
the quality of a conductor. Cavallo says, that cOppor and 
brass are the best conductors, and also that they never rust; 
but to make them of copper or brass would be a very gVeot 
expense, and then, if not drawn through plates, they would 
be very uneven on the surface, which is a defect in electric 
rods. 

Iron tubes I had in prospect the making of conductors on an im- 
WiUi proved plan, so that they would be equal to solid brass in 

their use, and come as cheap or cheaper than wrought iron, 
in a patent I have very recently obtained for combining dif- 
ferent sorts of metals, fmrliculaiiy brass or copper, with iron. 
By this method we can plate, or cover tubes of iron 15 or l6 
feet long, of any diameter, with a coat of brass, from 
an inch, to any thickness ; and so connected with the iron, by 
compression, that, when so combined, it appears a solid piece 
of brass, but being hollow, is very light and portable, and 
the method used in making them being by drawing them 
through n polished draw plate, all the surfaces are as smooth 
and uniform as it is possible to make them. Being made 
in convenient lengths, they may be sent lo any pert of the 
kingdotn, and put up in a very short time, as one piece screws 
into another, so that, when screwed in, both edges of the 
ttrass meet, and join together. Condnetors of this kind 
would never rust, as what is presented to the atmosphere is 
brass only. They would be 4 lighter than iron rods, would 
he put up. in a w&ry short time, would be quite as cheap as 
iron, and furthermore would be the best conductors jrou can 
possibly make. But as I snid before that i had given the 
suliject a good deal of thought, especially the probability 
'>f drawing otT the electric matter' by conductors, so.. as lo 
pre%'ent its getthig to u head and causing byits discharge sol' 
many accidents; when I considered the luanrrer of the iron 
rods and their great deficts, it set we a thinking how J could 
contrive a better conductor than iron, and 1 flatter mytielfil 
have succeeded. /Therefore I 4eave it to every matt 10 jtidge, 

whether 
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whether 'Aihat I liave asserted is true, namely, the great da* 
mage done yearly by lightning, and also the great necessity 
of proviaing, if it i« possiLw, some remedy; and if conduc- 
tors are the only mearifi that promise a ren^edy, those con- 
ducftors which utlbrd the most beueiicial and lasting results 
Wiji certainty be chosen. This is^ Sir, vert/ muih (ike re* 
comin/’ndt/ig my own invention : but if my rods are the best, 

‘which 1 leave to every candid man to judge , and if society 
is benehtted, I see no reason why I should not be beneiitted 
also. The present conductors on shipboard, where any are Conductors for 
used, are 1 believe constructed of chains, which are the-’^^P®* 
worst of all conductors, as the lightning has to run down 
the most irregular of surfaces, besides their being so clumsv. 

But my brass rods might be so attached to the mainmast, 
and the collecting point raised above the top ; and where the 
joints of the mast are, there might be a round universal 
joint, that would bend in every direction with the • \ Tiie 
rod might be carried down thus into the sea, and the expense 
of them would be so trifling, that one would hardly think 
any vessel would be without one, especially when it is con- 
sidered, they would be made of a metal allowed by all who 
have written on electricity to be the best conductor of 
lightning. 

X am, Dear Sir, 

B. COOK. 


Annotation, W. N. 

The subject of conductors for lightning being still oh- Condurtorii for 
soure, I have with pleasure inserted Mr. Cook’s communi- ligl^wing. 
cation without considering, as at all needful, that an ac- 
quiescence in its contents' should be implied throughout on 
my part. Being founded on the generally admitted doc- 
trine, it is in many respects entitled to consideration, and, 

Hke aVl other ingenious researches, is calculated to excite 
iiivestigaftion. On the present occa^on I would remark, 
that the course, disposition, and staking places of thunder 
qlotids appear to be governed in a very great measure by 

certain 
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C ndu t r. forcerUin conductiuj^ parts lying along or within the' earth 
liijhiiiitJt;. either as ridges or internal masses, and that the stroke from 
a stratum of clouds, many ini!es in length, seems to be de^? 
terniineri by an action which extends far beyond the infla* 
ence of any metallic rod, — even siipjTOsing this last to be in- 
serted into the conducting mass itself: that the whole pro- 
cess of atmospheric evaporation and condensation appear to 
be accompanied with electric phenomena upon a \ery ex- 
tended scale, but most strikingly manifest when the changes 
are rapid ; this last being the only diiference between thun- 
der Btornis and common squalls or shovvers : and that it does 
not seem probable, that our rods can essentially modify the 
couise of these effects. Otlier int»re remote considerations 
would offer, if they could; such as the pofitihiliiy of an in- 
terruption of the ordinary course and frtqueircy of showers, 
which Darwin thought within the reach of hinnun power, 
and the greater probability that the atmospheric electricity 
of a whole ooiiuiry would soon destroy awy series of conduc- 
tors; but the aff.iir of tlie poor-house at Heckiugham in 
Norfolk, which, about thirty years ago, was struck and get 
on fire by lightning without tonchir^g any one of eight ele- 
vated metallic conductors attached to the building, has been 
considered as a proof of the very limited influence of these 
rods, and (hat their power of protecting a hingle edifice re- 
quires the condition, that all the condnrtors shonld be con- 
nected together, and with the metallic parts of the house. 


XV. 

Extract 0 ^ a* Letter fmm Mr. Coruier, Mine Engineer ^ on 
Momt Mezin t« 

Mount Ceni^- The passage of Mount Cenis has been laid open to view 
AUernjtlon of by the new road. We see thjpre vast strata of gypsum, which 
Sicact^as ^ alternate with the rocks of roicacepus schist, compose nearly 
a twentieth of the mass of the mountains, and show them- 

• See Philos Trans, of that time, 
t Journal des Mine?, Vol. XXVI, p. 239. 
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selfes equally in the lowest and in the highest parts of tbe' 

Tiiouatains. Sanssure had supposed this gypsum to be sa- . 
perposed, but I easily satisfied myself, that it is in reality . 
iutereulfftedk * 

I have revisited almost all the extinct volcanoes in the in* Extinct volca- 
terior of Fran ce, My object was to verify many of my de- iii France, 

scriptions, and to make new ones, w'hercver 1 could find si- 
tuations truly, chissicnl, that is, capable of being cited as , 
oxhibitinif a complete and perfectly circumscribed geologi- 
cal phenomenon. 

1 have paid much attention to Mezin, which is a volcanic Monm Mezin. 
system analogous to Puy-de-D6ine and Mont-d Or, but 
iMiieh better characterized. We see there two orders of vo<-Two orders of 
canic substancea ; tlio^e that were anterior to the last perioa 

^ staiic''!. 

of deluge, and those tluit have been thrown out subsequent 
to all the revolutioiis the Earth has undergone. The mass The mountain 
of the mountains is composed almost wholly of primitive 
format'ons. Coiisiilered as a whole, it is a frustum of a 
very obtuse cone of ten leagues radius. I find, with Mr, 

Ramond, that it is 1774 met. yds] above the level of 

the .^ea, and about 800 met. [874 yds] above the granitic 
flat on which it rests, It exhibits the ruins of a volcanic co- 
lossus, unquestionably much loftier and more extensive. 

We find in it this very remarkable peculiarity, that most of The volcanic 

the incoherent matters thrown out have underiJ^one no abe- '»ub&tances un- 
1 1 1 • 1 ‘ . clianged, 

ration, and haye not been changed either into tufs o.*- b ec- 

cias. The red scoriae in fragments, arid the black .deny 

scoriae, appear with all the ''haracters impressed ou them 

by the fire. Add to this, all the currents, or segments of 

currents, are accompanied with scorified crusts above and 

below. The interior of these currents pfesentt« only lithoid 

lavas, from the basaltic porphyry to the com oact ourlhy* or • 

fine-grained granular porphyry with base ^>t' ft Ufs'.ar. The 

three varieties with base of feldspar ^re frtquently found in 

the same current, and thus exiabit ,t!ie transitit.n of the Transition. , 

three pretended species, domit, the base of graystone, and 

clinkstone. 

The modern lavas are not very numerous at Mezin. They The later 
are all formed of porphyritic basaltes with fine crystals of 
peridot* and pyroxene, mixed with nodules of granular 
^ peridot. 





Trarsitita. 


New kind of 
franite. 


|Leiplf&tlon 


^ JCIWWIC:. lfEllfU.2 

^ Th« noddl^ '4in^ dif# am:% 

foilk^^ib the ficoriae tbat'bam^Be theci^t^rs, 

.]a|!fjfd«}8Btfed. The modern ciiTreotB'haV|pf^^)iiio6t’iaft^flt>i«i^d '^ 

narrow and deep valll^s; ^the U^til£ Hdve/tesutfflfd^ 
the^r beds, hjr hollowing' out Va6t<i;^yo^*'^t)}e^4ava; Heoce^.^ 
re«n!t ad mirage for themlieightyv -which Bonietitste!’ 

reached to 200 French feet; for the reg^utarfly and dimet»*« 
sions of the basaltic columns } or fOt' iheiV extent, as .they 
frequeutly reach whole leagues. Thc^ superb curtidifalcre 
ornamented with scoriseat top and bottom.^ The decompo* 
aiiii^ of the lower scoriae gives riseiu certain places to a co* 
Tfboa phenomenon. The tuf, or wacke, iresulting from it* 
mixes with the river-mud or sand, which, the lava had-covet- . 
^d) atid these places exhibit a transition Of the sort that. 
Werpor admits: that of sand, -or. clay,' to basaltesl The. 
modern basaltic columns of Mezin are unquestionably ihei' 
finest ever j’et observed. " ^ * 

The whole system of Mezin rests on kind of gca^ 

nite, into which pinit enters in the proportion of a twentieth* 
a tenth, and even a third. This rock jocrnpies a space of 
more than 250 square leagues, and extends to what was for- 
merly -For^t, where it serves as a matrix to theaubstimce that 
was taken for emerald, but is only 4i trans^ucid piiut,. Of 
thU I satisfied myself on the spot. 
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H^ort of the Procoediftgs of the Mathematical rind JP^j^sfea^ 

, ^ . €lass qf the French Institute* • 

(Concluded from p- 240.^ C 

.f Since Mr. von Humboldt’s return to France^ hfii hasi 
made many experiments on the respiration of fishes# ip; cofr-^ 

; eert with Mr. Proven^l. Spallxiiaatit «iid4^Heitfe^]tad 
shown, that fi^^hes do not breathe by decomposr^^whter, an 
some 'had supposed, but by water obst meting ‘the- 0Xfg;enr 
dissolved in it^ or by poAiiag tQ the «offaee^to^likt‘ecd« 

gen; 



tcijRvTfr^tctwif:i , . 

Tfee exD9imei}|«bj^^ 

jj^^jre^Ptte fattjh^r^ .^van tench^^s > 
withj^fifrer water, cpirtiauiog : 
4fiiyiCI*^>t.5^b\4^^*6 cub« iticbO* After living in /it eight, * 
hei»,i»».aiid fa b3i]f,r the analysis, of the air still found m the- 
water ':showed|* llha|%jtjl^e fishes had ^sorbed in this timer 
145^4 [S*85 cub* itw] nf oxigea, and 37*6 [3*5] of nitrogeur' 
and;ithat 1 $^ £b] of carbonic aoid had been produced. 

iw water deprived of' ait the fishes were uneasy, and in Effects of dif- 
abo^t twenty ininUftes fell motionless to the bottom.^ oinhera”^** 
pure oxigeu they appeared to respire eagerly, and spread., 
their gills more« In nitrogen and hldrogen they kept their 
gills closed, see ined to dread the contact of these gasses, t - ' 
ahd died soon ^er they were put into the water containing 
them. Carbonic acid too kills them in a few minute^' 

Bnt it is not by their gills alone that fishes absorb' oxigen 
and iiitrogeo, the whole surface of tlieir bodies has the fii« 
colty acting on^h^sre gasses* After the fishes were taken 
out of the water containing the deleterious gasses, a small 
pbrtion of c»irbonic acid was found in it, exhaled probably 
from thei r bod ies. 

Mr. Provencal has also made some experiments on the Resp5rat5on of 
respiration of mammalia aftef the eighth pair of “P^ves 
had been divided. The animals gradually absorbed less nerves was dU 
oxigen, and produced less carbonic acid, after the operation, ^^‘*®*** 

At first* theirTespiratiom wds not apparently wrakeiied ; but 
it soon became feeble; and at length ceased altogether; 
probably from the tr<L‘8sation^ of the mechanical functions of 
the thorax^ The heat of the auimal diminished soon ::fter 
the divisipn of the nerves, nnd proportionably with the re- 
spiVdtlon; 

With the functions of the airbladder of IHshes wear^not Airbladdcr of 
yet well acquainted. In some it has a duct communicating 
with the stomach. In others this duct is wanting, and it 
cuistains u^^pnculiaroreraii of a red cdlour^ and a laminated v . * % 

structirre; t lit some, both this organ and the duct are found, ' ^ 

audio Bt^fic^bis bladder has muscles, Th^air contained 
nii thisid^i^rira mixture of oxigen and nitrogen, .>the^ 

{brines l«rilt9>Ht'tp(?eater quantity lirpropoiticm to tboidepthj 

nt.^hkb!ljl^ J§hr1iYes.to.tho ^ater, j Jti obsepcc; ioi»jaQ% 

• . appear . 
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F-w-un of the 


JwK!« cf dMcl« 
ly iii;;hiiihacie. 


Gasses inject* 
♦<! into the 


in*' 

.•ertG ji’d 


KoW.bns tii 


appear injuriouti to ieapiratiou» though it doc8 to the pro>* 
ductioii oi oarboiiic acid. Tfiiches from which it has been 
removed suim, dive, and rise to the s*iric»j(‘, with as mueli 
case as others. Sut'h are the priuci^iai results of, the differ- 
ent iut^uii'ies of Mesi^rs. Ouvenoy, Delaroche, von Hum’* 
boldt, Provem^rtl, and Cuvier. 

Drs. Mugendie and Delisle have made many experiments 
on animals, chielly dogs, with the poison of the upas. 
Whether inirodurtd into the system by tlie bloodvessels or 
lyinnhaticp, bj the way of the intestines, or by a wound, the 
animals died nnivecsally convulsed. Ii apiK'ara particularly 
to affect the spriial marrow, and to enter the system only by 
means of the circulation. It seems to act but very nidi- 
rertly on the brain, thus showing an indepeiKiencc be- 
tween it and the spinal inanow, that is not indicated by 
anatomy. 

Ml’. Vauqueliu has found, that the juice of belladonna, 
wlien swallowed by animals, produced in them a delirium 
exactly sitnilar to that of opium. Some experiments of 
Mr. ^^age conlirm the action of this juice on the nervous 
systenu 

Dr. N\ sten has examined the effect of different gasses 
injecled ujIo the bloodvessels. Atmospheric air, oxigen, ni- 
I’ons oradc, carbonic acid, carbonic oxide, sulphuretted 
liidro' 4 Hi, &e., were not clelf‘terious. Oximuriatic, ammo- 
niacnl and nitrous acid gasnes appeared to act by irritating 
very violenlly the light a n cle and pulmonary ventricle. 
SrlphuvcUed ludrogeu, niti c oxide, and nitrogen were in- 
jurioin to tiie coiit artibility of these parts. Some others 
so cliianged the nature of the blood, that respiration was 
unable to convert it from venous to arternil. 

In a paper on* Ih'. means of reme ^ ing the sting of the 
weever, Irachinns draco L. ; and on the effects of the {loibon 
of the taiutitula, with the mode of cure used in Spain ; 

recomrncuda the internal 4nd external use of th^ 
volatile all. ah. 

Ill a report op the Means of improving Agriculture by 
Rotations of gre«m crops by Mr. Yvart, the committee re- 
commends it as answering the important purpose of showing 
how Idl'd may he rendered constantly productive without 
exhausting it. Mr. 
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Mr. de Cubidre read a paper oa the cultivation of tbe Culture of ibo 
bald cypress (le cyprh^chauve)^ showing the advantages of 
this tine tree. 

Ml*. Leblanc, who has resided severul years in America, Virucni, 
commanicated his ideas of tlie ease with ivhich the vicugna 
might be domesticated in the Alps and Pyrenees. 

Mr. Poyf(tii‘e-(le-Cer6 read an account of the mode of Wool, 
washing superiine wool in S[)ain. 

Mr. Percy related some curious ob-ervations on tlie fa- Alcarazis. 
bucations of the jiirs and ulcarazas, wliirh the Spaniards 
employ for preserving iitpiors, and Ibr cooling them. 

In the report of the Class of History lunl ancient Liters- Atu-inn bell 
ture, a paper by Mr. Gregoire is meiitioiu'd, containing a ot '*eryloud 
description of a singular ancient bell, fr<..rn the convent of 
Bubbis, in PieUinont. This bell is about 9 dec. [35*4 
inches] in diainttcr, and of a spherical ^hape: one hemi- 
sphere being conipicle; tl)e other formeil of ten branches* 
broad a*, the base where they join ihe upper hatf, and ta- 
pering to a po'iU*. Its bound is much iouder than that of 
a bell of the common form of the s:iine weight. A small 
portion, taken from the ear, \vasanalys(*d by Mr. Vauquelin* 
and found to consist of 7d parts copper, tin, and 4 lend. 

Mr. Vauquelin was salistied, that these were the only metals 
present; though, Iroin the sriiullness of the quantity ana- 
lysed, the [>roportlons may not be strictly accurate. He 
tfiipposcs, that the lead was an adulteration of thctiii, lliongb 
advantageous to the sound. Messrs, Molard and Montgol- 
licv have cast four other bells of Mie same form and size, 
before tht*}" had a knowledge of Mr. Vaiiqnelin’s analysis, 
using diflerent compositions. That wliicli came neatebt 
in sound to the original was a mixture of equal parts of 
copper, brass, and tin. 


Royal Society of Sciences at ITarfem, 

The prize for the question concerning ihe insects most Tnsec’s in- 
jnjurious to fruit trees, their natural history, and the means to fruit 


* Nothing is said of the thicknesr of the metal, or of iho space left 
beiween the points of the branches, v;hich appear from the description 
not to be united. C. 
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of deBtvo 3 nng them, was awarded to Mr. Fr^d, W. Jfreycr, 
councelloi'of the court and of the regency of Saxe Hilburg* 
hausen. 

?.^7c ques- The following questions, having received do satisfactory 
tjons. answer, are repeated. 


GMduation 
hfiU'CS for 
making salt. 


I fFi'cts of jna- 
j-urps. 


!• May graduation houses, for making salt from seawater 
be e8labli«ihed with advantage on the coam of Holland; ti d 
how ma}’ they be best conducted, considering the circum- 
stance of the CO intry ? 

2. From the process .lately made in the ph 3 ’siology of plants 
how far do we know in what way vegetation is promoted by 
different manures in various soils; and what ind'caliuns 


may we deduce from the knowledge we have acquired, with 
refc|H?ct to the fertilization of uncultivated and barren land ? 
Anricnt topo 3* How far can the study of ancient authors, th^ examina<i* 
tion of antiquitic>, and observations made on ihe-spot, serve 
to deteriR^^ne with certainty what the face of this conntry 
was formerly, particularly under the dommion of the Ro-^ 
mans, including the course of the rivers, and extent of 
the lakes, and wiiat changes the^’ have successively under- 
gone? 

4. What do historical accounts of acknowledged authen- 
thcnticity teach us of the changes, that have taken place 
on the coasts of Holland, the islands, and the arms of the 
sea that separate them ? and what useful information may 
be derived from it. 

5* Do the tides on our coasts rise higher than in former 
present height ages, and fall proportioiiably less low?— -If i-o, how far 
can w'e determine the quantity of this difference in ages 
more or less remote, and what are the causes of the changes? 
Do they^ arise from gradual alterations in the outlets of the 
wafers, or do they depend on external and more remote 
causes ? 

Kpnv.ition of m. As the experiments and observations of philosophers 
the auitos shown of late, that the quantity of oxigen gas emitted 

p.*'.«re. by plants ih by no means sufRcient to supply to the atmos- 

phere what is consumed by the respiration of animals, com- 
bustion, absorption, &c., by what other means is the due 
proportion between the component parts of the atmosphere 
continually preserved? 


jrra^ihy of 
I Joiiancl. 


Changes on 
the cod<*ts of 
Holland. 


Ancienf and 


7. How 
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7. How far hai chemistry 'made known the component [mmedute arid 
parts and principles, both proximate and remote, of plants, r<^'n»otc pribci- 
particularly of those employed as food ? and how far can ^ plar.t>. 
we deduce from what is known, or what may be dis^ 
covered by experiments^ combined with the physiology of 


the bmnan frame^ what vegetables are best adapted to our 
use in a stale of health, and in certain diseases. 


8, What is the cause of the phosphorescence of the water Phosplww- 
in the seas and inlets in and around this kingdom? 
the phenomenon depend on the presence of living aiiimaU 
cules ? If so, what are they, and are they capable of im- 
parting to the atmosphere any injurious properties? — They 
wlio purpose to answer this quefition are requested to con- 
sult the most recent and accurate writers on this subject, 
particularly Vlviani, Genoa, 1805 , and to examine how 
far this phosphorescence, which is very remarkable on some 
parts of ^ur coastis is connected with the prevailing diseases 
in unhealthy seasons. 


The following new questions are also proposed. 

9, As the secretion of milk in cows appears to be in- Milkofstai: 
creased, when they are fed in stables on potatoes, carrots, 

or beetroots, it is required to show by experiments and ob- 
servations, whether the milk of cows be really increased by 
these articles of food, and under what circumstances; in 
what way they can be given with most advantage; whe* 
ther the quality of the milk be altered by this feeding; and, 
if so, what this alteration is, particularly with regard to the 
quality and quantity of cream and produced. 

10. As the antiseptic quality of common^ salt appears AntKcptu* 

»ot to depend solely on the muiiale of soda, but also cfu quality of the 
the muriate of magnesia, which adheres to common salt, it mag- 

is required to determine by experiments the comparativ^uesia, 
proportions of the antiseptic quality of these two salts ; in 

what proportions they should be mixed, to prevent putie« 
faction as long as possible, without the taste of the sub- 
stances we would preserve becoming less agreeable; and 
whtiher it would be advautugeous to use muriate of mag- 
nesia atone, particularly in voyages to hot climates. 

n What 
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Shell lime« 


Nitre beds. 


Nature of hi« 
minuiu mo 
tears. 


Met j Is from 
the alkalis. 


An omnia ab 

eTo ? 


Cbemicil ex- 
{>Unation i ot 
ilecUicity^ 
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II. What is the chemical reason why stone fime makes 
on the whole more hrm and durable buildings than shell 
lime, and how may the latter be improved in this respect? 

I'i. May nitre bed.s be profitably formed in this country, 
particularly in plac..\s where the water is iinpre‘^nated witli 
several substances produced by tlie putiefactiou of animal 
matters? and what rules should be observed respecting 
them ? 

13. What do we know, from Incontestible observations, 
of the nature of luminous meteors, or those that have the 
appearance of firr, lightning excepted, which occasionally 
appear in our at.nosphcre? how fur can tli#\v Vie explained 
by known experiments? and how much is there still gra* 
tuitous or doubtful in what the philosophers of the j)resent 
day have asserted respecting them ? 

14. Can it he d*imonstraled by incontrovertible experi- 
ments, that the substances which have the appearance of 
metals, produced from alkaline salts, are real metals ? or 
are there sufTieient reasons to maintain, that they are hy- 
drmets, psoduced by the combination of hidrugen with the 
alkalis? What is the most certain and convenient mode of 
proiiucMg these substances from the alkaline salts in pretty 
con'^iderabic (juaiitity by nuaiis of a high temperature? 

14. How far may we s:iii maintain the doctrine of Harvey, 
that animals are born in general fronn preexlsiing eggs, and 
that plants spriiig only from seeds? and on the contrary 
what are the ]nin(‘ipal observations that show, that there 
are animals aiiil plants, which are produced in a different 
mode ? 

l6. W'hat jiidgm^^t is to be formed of the chemical 
exjilani^ious aNcmpted to be given of electrical phenomena? 
Are there any founded on sulfieient exj-ierimeuts, or that 
maybe proved by new ones? Or are they to be considered 
hltiiLMto as hypotheses by no means proved, or advanced 
without valid realms? 

The time for answering all these questions is previous to 
the l.st of January, Beside the usual medal, value 

30 due. [.£l3 ; 17 : Cj, 30 ducats lu addition will be given 
to those wh.) answer questions 2, 3, 4, 7n 10, 11, 13, 14, 
and 15 ; and 50 due. [.t'CfO : 2 ; (ij in addition to question.^* 

I ttud 5. Academical 
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Academical Society of Sciences^ at Paris* 

At the meetin<jin September, I8O9, Mr. Nauohe rommti- CdTitriictt^iri vi 
nioated some experiments he* had made on the contraction ‘he muic*.;# 
of the muscles in fro<y«. The object of these was to shoiv, 
in op}>osition to the assert! jiis of prof. Richerand and Bi- 
chat, that the contraction of the muscics may take place 
independently of ne'-vous influence, or the influx of the 
blood, Wt learn from comparative anatomy, that this is ^ 

the fact in thousands of aniinaib, which have neither blood- ii-e Moots, 
vessels nor a nervous ^ys.tcrn, yet this faculty is excited in 
them with great intensity. It may even be aftirmed, that 
it is riioie active, stable, and independent of life, in propor- 
tion us the animal is less perfect, and lower ni tiie zoological 
scale. These facts appear to confirm the opinions advanced 
by Mr, Dubui<^son in his E:>say on the Properties of the 
Vital Power in Vegetables, that contract! bi I ity, or irritabi- 
bility, isinlicrcnt in the muscular fibre, and peculiar to it; 
as sensibility is to the medullary substance, renitence and 
elasticity to the albugineous tibre, and tone to the cellular 
texture. 


Society of Encovragemeiil at Paris* 

A report on the thread stockings manufactured by Mr. Thread st^ek^ 
Detrey, sen. says, that they combine flneuess, strength, and 
beauty. The evenness of the thread, its lustre, and accu- 
rate spinning are remarkable* They are three tliiead. 

They are not dear, as the price is 15 fr. b'd.] a pair; 

and when it is considered, that cotton stockings are iria!*u - 
fuctured in France as high as 48 fr* [lt'2.], not exceeding 
them in beauty* and inferior in strength, they must-be es- 
teemed a public benelit. 

The gold and silver medals, on count llumford's dona- Count Rum- 
tion, have been adjudged by the president and council of 
the Royal Society to Mr. Malus, for his discoveries of cer- 
tain new properties of reflected light, published in the 2d 
vol. of M^moires d’Arcueil, which we shall insert the earli- 
est opportunitv- 

The 
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Jacksonian The Royal College of Surgeons in London haVe awarded 
^tetnium, Jacksonian premium of and an extraordinary pre* 

miuiD of <£10, to Mr. John Smith Soden, of Cot'cntry, and 
to Mr. James Gillinan, of Highgiite, both members of that 
college, for tlicir dissertations on the Bite of a Rabid Animal^ 
from the contiideration, that snch two dissertations are highly 
zneretorions productions, and are equally worthy of the 
Jacksonian prize. 


Cotton nnmu- The cultivation of cotton, and its manufacture, are said 
^ carrying on to a considerable extent in Italy. 


Vessel of a 
new cuti- 
structiui^. 


Mr. IJaubusson de la Fetiillade bus exhibited on a canal 
near Paris a model of a vessel of his invention. The model 
was 25 feet long, 52 inches broad, and did not draw 5 inches 
of water. The inventor proposes to build one 200 feet long, 
and 50 feet beam*, which is to carry 66 guns. It is to 
have four masts, be deep waisteef, and with two thousand 
men, and provision for 50 days, would draw only feet of 
water. It will sail faster, and lie nearer the wind, than 
any other vessel. Its sails are to turn quite round, and 
either end may be made the stern or stern at pleasure, so us to 
render tacking unnecessaryf. In a dead calm a rame aspi^ 
rante is to supply the want of wind. Cork sheathing, and 
airvfssels of copper, are to be employed, to render it inca- 
pable of being sunk. Its intention is to surprise an enemy's 
harbour. 


VuUabl^ writ. An inkrnaker at Paris professes to have discovered a 
iiig ink, vegetable fluid ink, which never thickens or loses in any 
degree tts fluidity by evaporation, is always free from sedi- 
ment, and' never occasions iron moulds, or in any way in- 
jures linen or clothes, that may be accidentally soiled with 
it. He adds, that what is written with it never becomes 
yellow by age. Souiiini says, that be has long used this 
oew ink made by his neighbour, Mr. Alphonsus Wee, and 
that it possesses the qualities ascribed to it. 

• Th?« is not proportional to the model. C. 

f The inventor appears from this to have but little knowledge of navi, 
gating a skip. C. 
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Description of 
tlie maLhinc. 


The machine is at Mr. James Bcrau’s inahogany-yanl, 
City road, ^\'here it shall be exhibited to a conmuttcc ujj- 
pointed by the society whenever they please. 

I am, Sir, 

Your obedient humble servant, 

JOHN DAVIS, 

No 7, John Street y Spitalfields^ 

Jan. 10, 1809. 

Reference to the Engraving of Mr. John Davis's Firc» 
Escapcy PL IX. 

The plan of my tirc.cscapc is calculated for the use of a 
parish ; its principle eonsists in three ladders, ABC, applied 
to each other by four clasp irons on the top of each of the 
two lowermost, which arc so contrived that each ladder 
may slide into the one. beneath it; on the top of the lower- 
most ladder A two pulUes arc fixed on the inside, over 
whirli two ropes a a pass, and situate between the lower 
bdder A, and the middle one B. The ropes are made fast 
to the bottom of the middle one on each side in a proper 
direction with the pullies on the lop. The upper ladder G 
is attached to the middle one in the same manner, and ou 
the top it carries two horn, pieces, D, made of iron, aud 
turned oil at each cud similar to two horns, which are four 
fL'Ct wide; their ends arc sharp to pitch on each side of a 
window, and with its points liold the ladders steady. The 
three ladders when shut down are about fifteen feet in 
height. They are placed perpendicularly in tJic middle of a 
framed errriage, EF, of nine feet six inches long, and live 
feegt. siXi- inchesT wide, mounted upon four wheels F. On 
each side of the carriage a windlass is placed ; that marked 
G OH tke right side of (he carriage is for the four ropes a a 
and b by fixed two to each ladder A£. By turning this 
windlass the ladders may be wound out from their standing 
height of fifteen feet to forty. Over this windlass is a screw 
turned by the^winch cf, by turning which the ladders may 
be inclined against the house with all imaginable ease. On 
the top of the upper ladder C on the outside, are two pullies, 
ovci which two chains are conducted to the windlass H on 

the 
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Ae left lide for the purpose of carr^dng up a box: 1 ; two of 
xvhich travel with the fire-escape, so that in the e^ont of 
one being filled with small valuables^ it may be unhooked, 
and the other K put on, which will save time. The whole 
apparatus may be drawn by one horse, or six men, and when 
arrived at the scene of danger may be adjusted in two 
minutes. If every parish would provide one of thoBO 
escapes, and keep it where it might be brought out on the 
first alarm, 1 feel persuaded it would lessen the many acek 
dents, which occur by fire in the niotropolis. 

I have the honour to be, Sir, 

Your obedient humble servant, 

JOHN DAVIS. 

No. 7 ; John Street^ Spitaljiddsj 
14, 181U. 

Farther Ohservaiions from Mr. Davis on Im Fire-Escape^ 

SIR, 

I lirXJ leave to refnrn you, and the genfionien of the 
committee, ni) sincere thanks, for the kind attention I have 
experienced; and should you think the following hints 
iikely to give any additional informatioTa on the subject of 
my fire-escape, you avIU have the gooducss to submit them 
to the consideration of the committee. 

Certain it is, that, however good any princl[)le may be, :f- 

the practic^j must also be so to be eflectual: therefore it ‘ ’ 

my opinion, that every parish should be provided with a 
machine on my principle, to be kept in some convenient 
-place, easy of access. Thc.key should be kept at the watch, 
house by night, and by day at the nearest {jublic-house ; if 
this, which ought to be, were the uniform custom, it would 
soon become familiar, and be attended with no expense. 

On the alarm -of fire, I would have the machine brought 
<out directly) as I consider it an improvident method, w hoa 
a house has been on fire some (Jme, and some uufortnuate 
sufferer should appear in need of prompt assistance, to have 
to search about for the keys of a churchyard', or some other 
obscure place to bring the fire-laddcrs ; w hieh, when brdnghf, 

Y 2 if 
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if not exactly the right height, arc useless ; and when this, 
which is not unfrrqiient, is the case, the remedy is al. 
most ns bad as the disease, witness Mrs. Smith, haring 
fallen otT a parish ladder, at Chelmsford, while endca* 
Touring to save herself in that dreadful lire, in March, 
1808. It would be needless for me to enumerate in- 
stances, where a well-timed outward apparatus would have 
been of essential service — the thing is self-evident, and the 
occasions for their use have also been many. I would also 
propose, that a board should be put up, olfering a reward 
siiOicieiit to stimulate persons to bring the machine— for ex. 
ample, ten pounds for every life saved by it. 1 think no 
person w ould think it too much, who had been saved. This 
would have the good effect of having it always in time, 
which is most essential, as twenty shillings are not suibcient 
to induce men to the neccssaiy trouble attending such 
labour. 

Having thus offered my sentiments, rt^pocting the good 
eiTccts which may be derived were certain regulations put 
in force, 

1 remain, with great feeling for suffering humanity. 

Sir, 

Your most obedient and humble servant, 
JOHN DAVIS. 


IL 

New Method of applying the Filter wg Stone for purifying 
IValcr: by Mr. William Moult, No. 37, Bedford 
Square *. 

Sill, 

InconTemencfts If you think the following information, relative to a new 
mocl'ftof^usin method of filtering water, is deserving of the attention of the 
ftKering stoiicfc. Society of Al ts &c., I wish you would lay it before them, 

* Trans, of the Soc. of Arts, vol. xwiii, p. 212. Tht silver 
medal was voted to Mr. Moult. 
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My objc^4ions to the old method of filtering by pntling 
water into the filtering stone «ire, that the dirt fails to the 
bottom, and fills up, or chokes the pores of the filtering, 
stone, so that the stone requires frequently to be cleaned 
with a brush and sponge to allow the water to pass, after 
which the water passes through the stone in a muddy state 
for two or three days; it likewise requires to be frequently 
filled, and as it empties less water comes into contact with 
the stone, and therefore a smaller quantity, in such a state, 
can only pass through. Likewise a filtering stone used in 
the common way soon becomes useless, from the filth in. 
sinuating itself into the internal parts of the stone, out of 
the reach of the brush. 

In the method 1 propose and practise, the filtering.stone Improved mes 
is placed within the water to be purified, which presses upon'^^*^' 
the outside of the filter, and the stone docs not require to 
be supported in a frame as it needs only to stand witliin the 
water cistern; it will thus filter, in an equal time, double 
the x^uantity of water procured in the common mode; it 
fills itself, and r^'quircs no cleaning. 1 have upon this plan 
used one for more than three years with great success* 

I am, Sir, 

Your humble servant, 

WILLIAM MOULT, 

iVo. 37, Bedford Square y 
April 1810, 


Certificates. 

We, the undersigned, having inspected and examined a Testimonies n: 
new mode of employing the ordinary filtering-stoift;, 
covered by William Moult, are of opinion that its supe. 
riority over the customary method is so great aS to entitle 
it to particular notice. 

That it npt only supplies an infinitely greater quantity of 
purified and limpid water, but is capable of preserving its 
porosity free and pervious for years together, by an occa. 

.sional self.operation. 

That by this valuable process the principal objections to 
drip-stones is removed, viz. the constant labour they requi; e* 
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to krcp them clean by mean^affbra&haS) without It cntually 
produnrK; the intend^ and pretenting thcii^ 

being imally icndenodni/iiSteftS^ « 

' D’A^y Pt<^tOA^$^ldln to the IlojalNaty; 
ChfttieQ D. i 

Thomas PHt, Fi«tq* V. W Wtopole street; 
llicbard Davciiport) Esq^ Witopolc street. 


1*« *»< ftpllO’l 


Reference to (he Drurcing of Mr. Moult* s Filtci ing 

jliyimtaius^ Fig. I, PL X. 

* « 

AA b the clstirn coDtaintng the water to bo filtered ; the 
tiltering stone D is suspended in the risteni by a ring around 
the inside of it, which catches <ho projecting part of the 
stone; the water in the ristcih fillers through into the 
stone. ]> is a slphpn^ Hhich conveys the filtered water 
from the inside of Itie stone into a cistern E, which is 
the resertoir for clean water, d u co(k to draw it off as 
it is wanted. By this mode of filtiation the imparities of 
Ihe water are deposited in the bottom of the cistein Aj in** 
Stead of being left in ihe bottom of the stone as in the 
usual mode. 


III. 

'll 

t, 

Method of raising a loadid Co)f, Xk hen the llor^c in the 
Shafts has failekt Mf • Benjamin Swirii, iVo, 11, 
Tuniham place^ Curtdm roudy SkoudUth*. 

SIR, • 

T ' ' 

A ftAVPi taken the liberty ol>^scnding you a model, with a 
brief capkiaatioii of the utility pf my jnveuAion, in order 
that it may be laid before tilie for the En. 

eofirageifient'pf Arts Ao., to Itminpreiiensive judg. 
toant and^abifittos I with groat dafdwljqiMabi|itt it for their 
detoftnltiaiioii^ Whether thc^y tbbk Jk ilkcly to be attended 

f * 

• Stue, of iltt% vd. 'f, sis. Itflcen guineas 

«itii 





REtll:^ Of HOUSES FALLEN IN LOADER CAUTS; ggj 

-with the success awd utility which X flatter mysdf it d^- 
iserves. From the simplitity of tlie construction and the 
tririal expense atteuding. it^ 1 presume there will be no bar 
to its univ'^rsal adoption. I respectfully submit it to the 
discernment and decision Of the society^ who will, I am 
convinced, give it all the mcrii and approbatioit it may 
deserve. 

The reason which prompted me to undertake this busi- Horses falling 
ness is from having seen a horse, which had fallen down 
under the immense weight of a heavy loaded cart, where it 
lay for a considerable time in that painful and dangerous 
situation, which naturally excited compassion even in the 
most obduidle heart. Every person frequcnlitig tl>e streets 
of this metropolis must have witnessed similar scenes; and 
indeed it surprises me, that long before now some expe. 
dients have not been publicly suggested to remove the tnis« 
chief arising fr<»m such occurrences, considering the great 
encouragement that is given in this enlightened age to all 
userni improvements. 

Having conversed on this subject with persons who. possess Much injured, 
considerable knowledge of horsts, and who coTistantly em- 
ploy these rujble anintals, 1 iind, that horses remaining so long 
as they usually do in such improper positions, and from 
being often dragged a considerable distance by fruitless en- 
deavours to rai^e them, are much endangered in their health 
and lives, and that their situation upon the stones is more 
prejudicial than the injury received by the fjll. 

1 flatter myself, that my method will be found to raise the Method u re~ 
whole w eight of the cart, and a considerable part of that ihcm. 

the horse, in the short space of three or four minutes from 
the moment of the accident, by means simple aifd useful, 
and within the reach of the meanest capacity to execute; 
and that the w^hole apparatus will not cost above fifty 
shillings, and will last many years. Requesting your kind 
attention, 

I aim, Sir, - , ^ 

Your most obedient servant, 

BENJAMIN Sl^ITH. 

11 > TurnJiamplace^ Curtain roady ^ . 

' ShoredUch^ London^ Dec* 13j 1809. v 

Advantages , 
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Mvautagos* 


Advantages derivable from this Invention: 

1. ^The invention is of itself so simple, and the opera* 
tion so conspicuous at the iirst view, that the whole process 
inay be easily comprehended and executed. 

2. — The apparatus may be fitted with little difficulty to 
any cart now in use for heavy loads, such as bricks, coals^ 
corn, or the like. 

3. — The chains, which lead from the uprights at the back 
part of the cart to the fore part of it on each side, are for 
the purpose of taking the purchase therefrom, and making 
the back part of the cart act as a lever at the time the horses 
are drawing behind, which without fail, with the strength 
of one, two, or three horses fastened there to raise the one 
which is down in the shafts, will instantly assist him to got 
upon his feet. 

4 . — The number of horses to draw a cart arc usually in 
proportion to the weight contained therein; therefore sup* 
posing three horses are employed to draw it, and the shaft 
horse falls, the carman has only to unhook the two leaders, 
and then book them to the short chain at each side of the 
back of the cart, and with their strength the fallen horse 
will be so relieved from the weight, as to raise himself 
without farther assistance. 

o. — The same principle may be applied in different ways 
from what I have shown in the model ; for instance, another 
mode may be adopted by framing the fail-board of the cart 
strong enough to bear the purchase; and, with the use of 
the two side chains above mentioned, it may be made to aiw 
^wer the purpose. 

Another plan, though more expensive, is by obtaining two 
wrofight iron uprights to be fixed as substitutes for the 
truss staffs at the back part of the cart, with a hole iii the 
top of each to receive an iron rod, which is occasionally to 
be introduped, reaching from one side of the cart to the 
Q(her, connecting the two uprights together; when in ac« 
IFqh tWQ siilc ph9.ms to be used as in other cases. 
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Reference to the Drazdng of Mr» Smithes Method of raism 

ing up a Horse when fallen down in the Shafts of a loaded 
Cart, Fig. 2, PL X. 

A is the wheel, and B the shafts of a cart, such as is used ExplanacluiioT 
in London ; C the side rails; at the end of the body an iron 
staiicheon or truss stall', o, is fixed by the hinge at the lower 
end, and at the upper end it is supported by a chain b, cx. 
tended from the fore part of the body of the cart; this 
diagonal chain forms a firm support to the stanebeoq. 

This is all the addition made to the common cart, and is 
used in the event of the shaft horse falling, by hooking the 
traces of the other horses to a chain d, also fixed to the 
stanchcon ; the power of these horses, applied at this height 
above the fulcrum, will Imve a great purchase to elevate the 
shafts, and set the fallen horse at liberty, as is evident from 
an inspection of the figure. The stanchcon moves on a 
joint on its lower end, and the oblique chain unhooks atb/ 
the end can be connected with a short piece of chain e fas- 
tened to the last of the side rails; the stanchcon now takes 
the position of the dotted line«/, and the short chain, which 
hangs down perpendicular from the end of it, may be taken 
hold of by any number of men, to weigh upon and raise the 
cart in cases where the horses cannot conveniently be ap^ 
plied; the men will in this manner have much greater eflect 
than merely (as is the common practice) weighing on the 
hind part of the cart. 

>Vheii the chain is completely detached, and the stan^ 
chcon suffered to hang down perpendicularly, it forms a 
prop to support the cart steady while it is unloaded. It 
should be observed, that, though only one.stanchgon ap. 
pears in the figure, there are iq fact two, one being placed 
on each side of the cart. 

Certificate. — M r. William Whitehead, jun., of Cadogan Te»timojnaL 
place, Sloane street, certified, that he had attended expe. 
riments made to ascertain the efficacy of Mr. Smith’s in. 

Tciition; that a carl weighing twenty three hundred. weight, 
loaded with one tuq of stones, was raised by means of Mr. 

Smith’s appa^tus with ease by one horse. 

That be rery much approves of Mr, Smith’s invention, 

and 
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\oTUilatiri^ 

laiiies. 


and thinks it likely to be of great serTice in general prac^ 
tice, more especially on account of the business being ef. 
footed ^ith little expense. That many carts are already so 
formed, that ?ery little additional apparatus will be re.* 
cjuired to complete them for the purpose. 


IV. 

Method of Venlilafing Mines ^ or Hospitals^ extracting 
the foul Air from them: by Mr* John Taylor, of 
Holtccllj near Tavistock K 

SIR, 

I SEND you herewith a drawing and description of a ma- 
chine of my invention for the ventilation of mines, with a 
view to their being laid before the Society for the Encou- 
ragement of Arts &c., and hope they will meet with their 
approbation. 

1 am, Sir, 

Your obedient servant, 

JOHN TAYLOR. 

UolwelL April P, 1810. 

On the Ventilation of Mincs^ Kith a Description of a nezv 
Machine for that Purpose* See PI, X, Fig. 3. 

Next in importance to the means employed for draining 
underground works from w^ater may be reckoned those, 
which are intended to afford a supply of pure air, suflu icut 
to the workmen to continue their operations with 

case and safety to themselves, and to keep up, undiminished, 
theartiheal light upon which they depend^ It is well known, 
indeed, to all who are practically engaged in concerns of 
this kind, that men arc frequently obliged to persevere in 
their labour, where a candle will scarcely burn, and where 
not only their own health materially suffers in the end, but 

* Trans. Soc. of ArtSi yol. xxviii, p. 219, The silver medal 
was voted lo Mr, lay lor# 


their 
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their employers arc put to considerable additional expense 
by the unavoidable hinderaiicu and the ^vaste of candles and 
other materials. 

I mean to confine the following remarks to such mines as 
arc worked upon metalliferous veins, according to the prac* 
tice of this district, and that of the groat scat of mining in 
the neighbouring county of Cornwall, from which indeed 
ours is borrowed. AVc find then, that a single shaft, not 
communicating by levels to another, can hardly be sunk to 
any considerable depth, nor can a level (or, as the foreign 
minors rail it, a gallery) be driven horii^onfally to any great 
distance without some contrivance being had recourse to 
for procuring currents of air to make up the deficiency of 
oxigen, which is so rapidly consumed by respiration and 
combustion in situations like these, where otherwise the 
whole remains in nearly a stagnant condition. 

We are here unacquainted with the rapid production of 
those gasses, which occasionally in the collieries arc the cause 
of such dreadful cflccts; such as hidrogen gas, or the fire- 
damp, carbonic acid, or the choke-damp; the inconvenience 
we experience takes place gradually as we recede from 
the openings to the atmosphere, and seems to arise solely 
from the causes I have before assigned, though it is found 
to come on more rapidly in certain situations than in 'others. 

The roost obvious remedy, and that which is most fre- tT-^ual resource, 
quently resorted to, is the opening a communication either 
to some other part of the mine, or to the surface itself, and 
as soon as this is done thc^vcntilation is found to be com- 
plete, by the currents which immediately take place, often 
with considerable force, from the dificrent jdcgrccs of tem- 
perature in the subterranean and upper atmospheres;* and 
these currents may be observed to change their directions as 
the temperatures alternate. 

The great objection to this mode of curing the evil is the oi'i<’ctionable 
enormous expense, with which it is most commonly attended. 

In drjvingalong level, or tunnel, for instance, it riay happen 
to be at a great depth under the surface, and the intervening 
rock of great hardness; in such a case every shaft which 
must be sunk upon it for air alone, where not required (as 
often they might not) to draw tip the walHe, would cost 

several 
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several hundred pounds; or in sinking a shaft it may bo 
necessary, at an expense not moch less, to drive a level to 
it from some other for this purpose alone. 

Attempts to To avoid this, recourse has been had to dividing the 
doaWe shaft^- ^ shaft or level into two distinct parts, communicating near 
tho part intended to be ventilated, so that a current may be 
produced in opposite directions on each side the partition ; 
and this, where room is to be spared for it, is often effectual 
to a certain extent. It is found however to have its limits 
at no very great distance, and the current at best is but a 
feeble one, from the nearly equal states of heat in the air on 
or hy forcing each side. The only scheme beside these, that 1 know of, 
wn air. hitherto been to force clown a volume of purer air, 

through a system of pipes placed for the purpose, and a 
variety of contrivances have been devised for elTccting this ; 
most of them are so old that they may be found described 
Common me- in Agricola’s work J)e Re mctallica. The most common 
are by bellows worked by hand; by boxes or cylinders of 
various forms placed on the surface with a large opening 
against the wind, and a smaller one communicating with the 
air.pipes by a cylinder and piston working in it, which, 
when driven by a sufficient force, has great power ; but the 
Cheaper and cheapest and most effectual scheme for this purpose, where 

admit of its being applied, is one which I 
adopted some time since in the tunnel of the Tavistock canal. 
It is by applying the fall of a stream of water for this pur* 
pose, and it has been long know n that a blast of consider^ 
able strength may btj obtained in this manner, which has 
the advantage of being constant and sclf.acfing. The stream 
being turned down a perpendicular column of pipes, and 
dashtng in at 1 vessel so contrived as to let of!' the water 
one way, with an opening at another part for the air, which 
being pressed into it by the falling water, may be conveyed 
in any direction, and will pass through air.pipes with a 
strong current, which will be found efficacious in ventilating 
mines in m^ny instances, as it has likewise, in some cases, 
beep sufficient for urging the intensity of dres for the 'pur.» 
poses of the forge. It is easily procured where a sufficient 
fall is to be had, and the perpeudicular column can be sq 
fixed, as that the water from the bqttom may pass offi, 

while 
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ni^hifc the air is forced into a pipe branching from the air. 
vessel, and which is to be continued to the part of the 
mine where the supply of fresh air is required. 

I have found, however, that the forcing into vitiated air This an im- 
a mixture of that which is purer, even when the 5^3 ^ Perfect lemcdjr. 
means arc used, though a measure which a fiords relief, is 
not in bad cases a complete remedy; and where the opera* 
tion depends on manual labour, or any means that arc not 
unreniiltcd in th^nr action, it becomes quite ineffectual. 

The fold air, charged with the smoke of gunpowder used 
in blasririg, and which it strongly retains, is certainly me. 
lioratcd by the mixture of pure air, but is not removed. 

While the blast continues, some of it is driven into the 
other parts of the mine; but when the intiux of pure air 
ceases it returns again, or if during the influx of pure air a 
fresh volume of smoke be produced by explosions which 
are constauti} taking place, it is not until some time after, 
ward that it becomes sufficiently attenuated for the work, 
men to resume their stations w'ith comfort. 

A consideration of these circumstances led me to think. Pumping out 
that the usual operation of all ventilating engines ought to 
reversed, to atford all the advantages that could be desired; 
that instead of Us^ing the machines, which serve as con. 
densei'b, exliausteis should be adopted ; and thus, instead of 
forcing pure air into that iu a vitiated state, a complete 
remedy could only be had by pumping out all that was im- 
pure as fast as it became so. 

Many inodes of doing this suggested themselves to me, Mod(s<;ug- 
by the alteration of the machines commonly applied, and 
by producing an ascending stream of air through pijics by a 
furnace constructed for the purpose. The latter nfbde 
would however have been here expensive in fuel, as well as 
in attendance; and the others required power to overcome 
the friction of pistons, and so on, or considerable accuracy 
in construction. 

1 at last erected the machine, of which the annexed is a Machine f^r 
drawing, which, while it is so simple in construction, 
re(|uires so small an expense of power, is so complete in its " 
operation, and its parts are so little liable to be injured by 
wear, that, as far as I can imagine, nothing more can be 

dcsiied, 
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desired, where such a one is applied. This engine bears 
considerable resemblance to Mi\ Pcpy 6 '’s gasometer, though 
this did not occur to me until after it was ])ut to wdrk. It 
will readily be understood by an inspection of the drawing, 
Pi. X, itg. 3, where the shaft of the mine is represented at 
A ; and it may here be observed, that the machine may be 
as well placed at the bottom of the shaft as at the top, and 
that in either ease it is proper to fix it ivpon a door, which 
may prevent the return of the foul air into the mine, after 
being discharged from the exhauster ; this floor may be fur- 
nished with a trap-door to be opened occasionally for the 
passage of buckets through it. 

B the air pipe from the mine passing through the bottom 
of the fixed vessel or cylinder C, which is formed of timber 
and bound with Iron hoops; this is filled with water nearly 
to the top of tlie pipe B, on which is fixed a valve opening 
Upwards at D. , ^ 

the air, or exhausting-cylinder, made of cast-iron, 
open at the bottom and suspended over the air-pipe, im- 
mersed some way in the water* It is furnished with a 
wooden top, in which is an opening fitted with a valve 
likewise opening upwards at F. 

The cxhausting.cylitidcr has its motion up and down 
given to it by the bob ( 7 , coritiocted to any engine by the 
horizontal rod If, and the weight of the cylinder is ba- 
lanced, if necessary, by the counterpoise I. 

The action is obvious. — When the exhausting cylinder is 
raised, a vacuum would be produced, or rather the water 
would likewise be raised in it, were it not for the stream of 
air from the mine rushing through tlie pipe and valve D. 
As^soofi as the cylinder begins to descend, this valve closes 
and prevents the return pf the air which Is discharged 
through the valve F. 

The quantity of air exhausted is calculated of course 
from the area of the bore of the cylinder, and the length 
of the stroke. 

The dimensions which 1 have found sufficient for large 
works are as follow : 

The bore of the exhausting cylinder two feet. 

The length six f&et, so as to> afiford a stroke of four feet- 

Thc 
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The pipes which conduct the air io such an engine ought 
Rot to be less than Dix-iiich bore. 

The best rate of working Is from two , to three strokes a 
miiMite; but if required to go much faster it will be, proper 
to adapt a capacious air-vessel to the pipes near the machine^ 
trhich will equalize the current pressing through them. 

Such an engine discharges more than two hundred gallons 
of air in a minute; and 1 have found that a stream of water 
supplied by an inch and a half bore falling twelve feet^ is 
sufiicient to keep it regularly working. 

A small engine to pump out tivo gallons at a stroke, s.iiuil euc’ae* 
which would be suiheient in many cases, could be worked 
by a power equal to raising a very few pounds weight, as 
the whole machine may be put into complete equilibrium 
before it begins to work, and there is hardly any other 
friction to overcome but that of the air passing through the 
pipes. 

I'he end of the tunnel of the Tavistock Canal, which it Ve.it ilaiorap. 
was my object to ventilate, was driven into the hill to 2 . 
distance of near three hundred yards from any opening to 
the surface, and being at a depth of one hundred 
twenty yards, and ail iu hard schistiis rock, air-shafts 
would have been attended with an enormous expense; so 
that the tunnel being a long one, it was must desirable to 
sink as few as pof^^lblc, and of course at considerable 
distances from each other. Thus a ventilating machine was 
required, wliich should act with suiTicieiit force through a 
length of near half a mile, and on the side of (he hill w here 
it hrst became necessary to apply it, no larger stream of 
water to give it motion could be relied on, than such a one 
as 1 have mentioned after the description of the engiffes; 
and even that flowed at a distance^from the shaft where the 
engine was to be fixed, which made a considerable length of 
connexion rods necessary. 

Within a very short time after the engine began to work, atticii. 
the superiority of its action over those formerly employed 
was abundantly evident. Tlie wdiole extent of the tunnel, 
which had been uoiulerruptccny clouded with smoke for 
dome months before, and which the air that was forced in 
never eouJd drire out, Row became speedily &o clear, that the 

day 
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dny light and even objects at its mouth were distinctly sect! 
from its farthest end. After blowing up the rock^ th^ 
miners could instantly return to the place where they were 
employed, unimpeded by the smoke, of which no appearance 
would remain underground in a very few minutes, while it 
might be seen to be discharged in gusts from the valve at the 
top of the shaft. The constant current into the pipe at the 
same time effectually prevented th?. f^ccm'^alation of air 
Unfit for respiration. The inl]*.'x .f >V( ntho lore) into 
the mouth of the pipe, rushcL: vttli srr" vif 'ts n-, y 
to extinguish the flam e of a ].r » t j. Lance 

tpplied, so as to stop the onf'ce, Iic.vi r ! y o 
Ward pressure. 

It is now more than twr ) i t 'c the machine was 
greeted, and it has beoii unin'cTcpi ly at work ever since, 
and without epeir. The length of the tunnel has been 
nearly doubled, and the pipes of course in the same pro* 
portion, and no want of .iitilation is yet perv *. ptihle. 

Two similar engines have been since- « i cd for />#' :t 
parts of the same tuuiiel, and have c^ery rt sp'-y^ f 
swered the purpose for which they wert d .iigned. 

The original one is w orked '^y he sm,il< f , i v* 0/ 
before-men tioiK'd, by me' of a li" t ov’crahot-wiie .'»«'e!ve 

feet in diametci , aov. six in '' mb. ^ — xhc two 

othcrsarc arUciHd to ' » ' /r^at o.ersiJ. ' ct ^ ijich pumps 
the ’^'Uter frr**: t’ shalts wince ainkluiX np.^11 the liuc, 
and as thoii . .^tU u , conipai-iively not! ,g, this may be 
done in any case, with so Hltlc wasm of power for this pur- 
pose as not to be an jojoct f*f consideration, even if the 
power be derived from more expensive means, 
lu application I'hc size of the exhauster may always be proportioned to 
to various pur- demand for air, and by a due consideration of this cir- 

pOSCb. ’ ijn 11 J J 

cumstance, this engine may be effect ually adapted not only 
to mines and collieries, but also to manufactories, work- 
houses, hospitals, prisons, ships, and so on. 

Thus, if it were required to Tentilate a shaft of a mine, 
or a single level, w hich is most frequently the case, where 
three men are at work at one time, and we allow that those 
three men vitiate each twenty-seven cubic inches and a half 
Ilf air |u;r minute, (as determined by the experiments of 

Messrs; 
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Messrs. Allen and Pepys); and allowing farther, that their 
candles vitiate as much as the men, there will be six times 
twenty.scvcn cubic inches and a half of air to be drawn out 
in a minute, equal to one hundred and sixty-five. 

Now a cylinder five inches in diameter, working with a 
stroke of nine inches, will cfiect this by one stroke in a mi- 
nute, though it wo'.ihl certainly be advisable to make it 
larger- 

he" with collieries, or mines bs applicaticu 

^ a that ave produced in them, 

i * .0 t r»ui at, w hat etfect this ina- 
« ' I'HTr; “'*•{ It must appear, 

I V >..v. .i\ e’ ■ . t Mj 'I u at a ’ acquainted with 

til'? lirst pii:u.iples . ^ . 'i, . Mr*;, that it must do all that 

can 1*L" uiihed; as ;t ? s. t. ut a machine must in 

a given time pump out the whole volume of r*i»* contained in 

u given siMce, and thus change an impure atmosphere for a 

biitw »' ^nd ill consiructlng the machine it is only 

u ' ' I the volume o. uas produced in a certain 

\ i,c '• ' ' * J4.paw’\* of the who- pace to be ventilated. 

it IS' i pidi^e lion much m^ re this must do for such and to fir?- 

f - v- ^ * tl>c.n s:uh a» iiavc lately been 

‘/i.A ’ ' ♦ Uing ts ot waitr^ or slacking lime, both of 

which p;\ i "i ^ lil a.\ -s is: iv li m apolied ; a:> one of 

Ihern has, I •* ; . oicn p -oposed U\ bo ih*’ oase of lii- 

drogen gas. ii'it iv Ji ‘hh'! a . jachl'^c :f 'he dreadful 

eiffects of 1 of tuc r ' aie lo < .>,< ie-rac'^'d, it 

maj be dune by one of suibcicni size to or, <>if this air 

as fast as it is generated ; and by c-,* ’*>ing the ].!pjs into the 

elevated parts of the mine, where .'om its lightness it would 

collect. If, on the other hand, it is desired to free hny^ub- orchoke damp^ 

terraneous work from the carbonic acid gas, it may as 

certainly be done by suffering the pipe to terminate in the 

lower parts, whither this air w ould be directed by its gravity. 

In workhouses, hospitals, manufactories, &c., it is always to v/orkhou-sf**, 
easy to calculate the quantity of air contained in any 
room, or number of rooms, and easy to estimate how often 
it is desirable to change this in a certain number of hours, 
and to adjust the size and velocity of the engine accordingly. 

Where this change of foul air for pure is to take place in 
VoL. XXIX. — Supplement. Z tbf 
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the night, means for working the machine may be provided 
by pumping up a quantity of water into a reservoir of suffi- 
cient height to admit of its flowing out during the night in 
a small stream, with sufficient fall, so as to give motion to 
the engine; or by winding up a weight of sufficient size; 
or by many other means, which are easily devised. 

If, for instance, a room in which fifty persons slept was 
eighty feet long, twenty wide^ and ten high, it would con- 
tain 16000 cubic feet of air; and if this was to be removed 
twice in eight hours, it would require a cylinder of thirty 
inches diameter, working with a four-foot stroke four times 
ill a minute, to do it; or nearly that. Such a cylinder 
could be worked by the descent of ten gallons of water ten 
feet in a minute; or, for the whole time, by eighty hogs* 
heads falling the same height. 

But this is a vast deal more than could be required, as the 
flfty people would, in eight hours, only vitiate three thousand 
gallons of air, which could be removed by one hundred 
and fifty strokes of a cylinder, twelve inches diameter, with 
a four-feet stroke, which would not require an expenditure 
of more than one thousand five hundred gallons of water 
properly applied, or about twenty-eight hogsheads. 

JOHN TAYLOR. 

Holzscllj near Tavistocky 
Feb,7y 1810. 

Certificate. 

Tenimony of An extract from the Report of the Committee of Manage- 
iL> efficacy. inent of the Tavistock Canal, to the General Meeting of 
Proprietors, held in August 1808, stating, that great im- 
pediment had arisen from the want of good air in 4he tun- 
nel when distant from a shaft, then adds-— For the purpose 
of rendering the ventilation in the tunnel completely good, 
and of doing it in a manner that may be applied to very 
considerable lengths in driving, the engineer has erected 
machines, acting upon the simplest principle, and without 
friction, which exhaust from the very place in which the 
men are working a continued volume of vitiated air; the 
place of which, of course, is as constantly supplied with 
fresh air, by the pressure of the atmosphere, and thus all 
difficulty on this head completely ceases.” . , 


V. On 
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On the Processes employed to cause Writing to disappear 
from Paper, to detect the Writing that has been substi^ 
tutcd, and to revive that which has been made to disap* 
pear; Improvement of common Ink; a Notice of a new 
Ink, that resists the Action of chemical Agents: by B. 

II. Tarry, M, D. 

W^RITING is rcmoTcd either by scraping with a knife, Indications of 

or by means of acids. When writing has been scratched beeT^»tchcd 

out, commonly pounce, or size, is applied to the paper, out. 

that the ink afterward used may not run. If pounce hare 

been employed, the strokes of the same pen will appear 

more slender, if size more full, than on other parts of the 

paper. Immersion in warm water for a few minutes will 

dissolve and wash away size: alcohol will have the same 

effect on pounce. After the paper is taken out, it should 

be d.'ied slowly ; at first in the shade, till three parts dry, 

and afterward between the leaves of a book, or a quire of 

paper. While it is drying the ink last used will spread and 

sink into the paper more or less. Generally indeed close 

inspection with a good lens will show where any writing has 

been scratcjied out, by the appearance of some loose or 

torn filaments. 

If the means employed to obliterate writing have been If qH the Iron 
such as to remove the whole of the iron from the P^per, 
every attempt to restore the writing must be vain. If somc^^^nting cannot 
ferruginous compound remain, the characters maybe re. 
produced in their original form; though the colour will 
vary, according to the nature of the compound ifi which 
the iron is concealed, and of the reagent employed. 

lu some cases the gallic acid is capable of recomposing Sometimes it 
the writing, that has been made to disappear by Chemical 
means; but its attraction for the oxide of iron is not so 
strong as is commonly supposed. The red or brown oxide 
of iron, obtained from the sulphate or nitrate by means of 

♦ Abridged from the Ann. de Chim. vol. Ixxiv^ p. 153; and 
from the report made to the Institute by BerthoUet, Vauquelin, 
and Deyeux, ib. vol. Ixxv, p. 194. 

Z2 


alkaline 



glO EyziEr.rBLE VFRmTSG INJt, 

alkaline carbonates, cannot combine with the gallic acid to 
form ink, unless the carbonic acid haye been expelled from 
the oxide of iron by some more potent acid. It is the 
same with respect to the oxalic acid, and acidulous oxalate 
of potash; when this acid or this acidulous salt has seized 
the oxide of iron, the gallic acid cannot destroy the com. 
bination, because it has an inferior attraction for the oxide 
of iron. 

If the writing have been destroyed by nitric or oximu. 
riatic acid, the gallic acid in tincture, infusion, or decoction 
of galls will revive it. 

pn^ssiatpof Liquid prussiatc of lime or poiasli is a good re- 
b'"‘‘orpo- agent, to detect the presence of iron. If the ink have 

* disappeared in consequence of the decomposition of gallic 

acid, «is when oximuriatie acid has been employed, either 
of these will render it legible, causing it to appear of a 
light greenish blue while wol. If oxalic acid have been 
employed to obliterate the writing, the prussiates will re. 
store it of a reddish brown colour. If nitric or sulphuric 
acid have been employed, the prussiate of lime will show 
this by staining the paper blue, but it cannot reproduce the 
writing. 

N .sro-uTfjttcd Hidroguretted siilphnrcts of the alkalis, or of the al. 
^ ' kaline earths, arc very prompt and powerful tests of fer- 
ruginous salts. The alkali, or earth, combines with the 
acid ; and the sulphuretted hidrogen with the oxide of iron, 
forming au hidroguretted siilphuret of iron. Iron in the 
state of red oxide is partly disoxidated by the hidrogen, 
water is formed, and the iron passes to the state of black 
oxide. This is the case with writing turned rusty: thesq 
relfgents immediately change it to a green black, mucl^ 
deeper than gallic acid would give. A solution of sulphatfi 
of iron mixed with an hidroguretted sulpliuret produces 4 
very deep green black ink. 

The same attractions are exerted when the hidroguretted 
tests are applied where writing has been obliterated by the 
oxalic acidule or the oximuriatie or aitfic acid. If the 
oxalic acidule were employed, the characters will reappear 
of a green black or brown red. If the oximuriatie acid, 
of a green binck or pale rust colour. The less the revived 
writliig approaches a black, the more the iron was pxided 

in 
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tn the mctalHr salt deconiposccl, ot the less the iron was dis. 

oxicled by hidrogen. The writing on which nitric add has tnd*»raf fons rvf 

acted strongly cannot be rcproduceii ; but on passing sal. 

. ^ 1 l)jf mine 

pnuretted hidrogen over the paper where it was, waiingautL 

lines of a green black will be formed on the remotest parts 
to which the sulphuretted hidrogen penetrates. These iines 
may be produced in great number, and in different direc* 
tions. They are owing to the sulphuretted hidrogen com- 
bining with the oxide of the ferruginons nitrate. If the un- 
dulating lines, or the letters that hare been restored, should 
disappear, they may be reproduced by dipping the paper into 
cold water- Beside the traces of writing, and the undulat- 
ing lines just mentioned, the paper takes a yeHovr colocr 
when it is not impregnated with an acid, and a green more 
or less deep when it is. The green colour will be deeper, 
in proportion as the acid was stronger, or in larger quantity. 

In all rases the paper retains the colour of fresh butter after 
it is dry. The hidruguretted sulphurcts should be diluted 
with half or two thirds their quantity of water before they 
are used, as in their ordinary state they arc too strong. 

From what has been said, we may hope to restore writ-Mothod m" rc- 
ing, that has been obliterated by any agent except the nitric 
acid : and if this have been employed only in small quantity, ^ ^ 

without (he assistance of any other acid, and its action has 
not been too long continued, on holding the paper to 
lire the writing will reappear of a rust colour. 

With regard to the improvement of ink, little progress improYcnivui 
has been made since the time of Lewis. Inks made by in- 
fusion, and with green sulphate of iron, are of a Prussian 
blue colour, light, pale when written with, but growing 
black as they dry on the paper. Those made by dfecoetion 
are blacker, thicker, and form a more copious sediment, 
which is of a dirty Prussian blue colour. Decoction ex- 
tracts from galls all the soluble parts ; infusion takes up 
ehietly the gallic acid, and mucilage, with a little extract 
and tannin. In the decoction the iron of the green sulphate 
becomes more oaided, and the extract and tannin acquire 
oxigcH, by absorption from the atmosphere; and the iron 
in a higher state of oxidation, and the oxigenized extract, 
produce a deeper black with the gallic acid and tannin. 

The 
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Infusion ortle- 
eoction of galls 
should be kept 
^ome time. 


Infusion pre- 
ferable. 


Receipt for 
good ink. 


The more abundant sediment is owing to a larger quantity 
of extract and tannatc of iron. In inks made by infusion, 
the oxide of iron, extract, and tannin, increase their oxi- 
genation very little, till they come to dry on paper. Nitric 
acid immediately obliterates writing with ink made by in. 
fusion, but that which has been made by decoction resists 
its action much longer, on account of the larger quantity of 
extract in it. 

Jn proportion as the infusion or decoction of galls grows 
old, its surface is covered with mother, which is the mucu 
laginous principle separated. This mother ceases to form 
in about a year, during which the pcIliclc produced on the 
surface should be removed three or four times. The in- 
fusion or decoction of galls grows brown as it becomes oxi. 
genized, takes an amber colour, and emits a pleasing smell ; 
and, when combined with green sulphate of iron, mo longer 
produces a Prussian blue, but a green black. The amber 
colour of this infusion or decoction is owing to the oxige- 
Bized extract and tannin. The green colour of the ink 
arises from the mixture of the black of the gallaie of iron 
with the fawn colour of the oxigenized tannin, which in 
this state can no longer combine with the oxide of iron. If 
the tannin be separated from the infusion or decoction by 
means of an alkali, the green or red sulphate of iron forms 
with it a very black and purer ink ; and the alkali in the 
solution facilitates the union of the oxide of iron with the 
gallic acid, by combining with the sulphuric acid of the sul. 
phate. The oxigenized extract concurs in rendering the ink 
blacker, as does the oxide of iron more highly oxided. 

Infusion of galls is preferable to the decoction, as it dis. 
solves the principle, that is essential to the composition, 
and very little of those that are foreign to it. Logwood 
browns the ink, and loads it with its colour ; it is better 
therefore, to use in its stead a small quantity of galls in ad- 
dition to that directed by Lewis. The following is the com^ 
position of a good ink. 

Infuse in one litre [a wine quart] of raip or rirer water 
195 gram. [4 oz. troy] of braised galls, letting them stand 
jn the sun four hours in summer, or six houjs in winter. 
This infusion may be used imme^ately after straining ^ but 


it 
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it is better to let it stand four or six months, rcinoTiog the 
mother that forms on the top now and then, and htialfy se- 
parating by filtration both this and the tannin that has fallen 
to the bottom. In this dissolve 32 gr. [a troy ounec3 of 
powdered gum arabic ; then add the same weight of finely 
powdered sulphate of iron, superoxigenized by calcining it 
till it grows reddish ; and continue shaking the mixture till 
this is completely dissolved. The ink thus made is fine, 
light, and of a purple tinge, but black when dried on the pa- 
per. It is nearly, if not precisely, the composition of Guyot’s 
ink. 

Dr. Tarry next proceeds to his indelible ink, the compo- indelible ink. 
sition of which however he does not disclose. He says 
only, that it contains neither gUlIs, nor logwood, nor bra- 
zil, nor gum, nor any preparation of iron ; that it is en- 
tirely vegetable ; and that it resists the action of the most 
powerful acids, of alkaline solutions in their most concen- 
trated state, and of all solvents, lie sells it in a solid form ; 
and lor use it is to be mixed accurately in a mortar with 
eight parts of water, and then put into a bottle left at least 
one third empty, for the purpose of shaking it, which is to 
be done every six or eight hours for a couple of days. It 
«oon soften quills, but metallic pens are well adapted to it, 
as it contains no acid. There is no danger from putting the 
pen into the mouth, as it contains nothing deleterious. 

Nitric acid has very little action on this ink. Oximu- Aerxm of uv 
riatic acid only changes it to the colour of goose dung. 

After it has been acted on by this acid, caustic alkaline 
solutions give itthe colour of carburet of iroa. The letters 
however still remain unchanged in form, and thyse eficcts 
require a long maceration for their productibn. * • 

From the report of the committee it appears, that the pt pert . f r'-.r- 
ink of Dr. Tarry possesses the properties he ascribes to it; 
but they add, it has one of the faults common to aJl 
the indelible inks proposed, that of pretty quickly forming 
a considerable sediment, which deprives the supernatant 
fluid of its properties, so that it requires to be shaken every 
time it is used. 


VI. On 
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On the Sense of Smell in Fishes : By M. C. Dumcril 


thf* organ of 
biuell : 

bnt this ques- 
tionable. 


Fundamental 

propoaitions. 


hea^'V^offilhes ^MOST all the tishps hitherto observed have nostrils +. 
called nostrils. At least this name is given to two deep holes^ which arc ge^ 
nerally found in the heads of these animals between their 
eyes and lips. These cavities have a single slender orifice ; 
and within they are lined with a mucous membrane, having 
numerous folds. The first pair of nerves from the brain 
enter into the substance of this membrane, ramify in it. 
Supposed to be and there terminate. Analogy therefore seems to indicate, 
that the nostrils of fishes are particularly intended for the 
organ of smell, as in all oihcr animals with vertebras. 
Against this opinion however, adopted by all naturalists 
and physiologists, 1 have some facts and reflections to 
offer, which perhaps will seem more consistent with our 
know' ledge in comparative anatomy and physiology. 

I propose to show, that the organ of smell does not and 
cannot exist in the mouths of fishes, from their manner of 
breathing : that the organs, hitherto considered as adapted 
to the sense of smell in these animals, are intended for the 
perception of a sensation analogous to that of taste : and 
that there can be no true smell for an animal habitually im- 
mersed in a fluid. 

Nerves of sight. In animals wdth vertebras, anatomy easily distinguishes 

slncll”d*stin^! among the luTves, thaMead to the organs of sight, hea^fing, 
l^uished \ and smell, the trunks of those peculiarly intended to trans- 
but not those of mit the sensation : but it is not the same with the organ of 
taste. We know indeed, that, at least among the mammalia, 
thoigustatory faculty resides in the surface of the tongue: but, 
as this fleshy substance has other functions, and as ils move- 
ments arc particularly connected with the organs of speech 
and deglutition, it receives several nerves, and these greatly 
ramified, proceeding from three ditferent regions of the 
brain, lienee anatomists h^vc not been able precisely to 


taste. 

T^ifferent 
nerves 
lead to it. 


♦ Mag. Enc. Sept. 1807, p. P9. Read to the Institute/ Au- 
gust, the 24th. 

*1* Except the cycio&tomes, as the lampreys and sphagobran- 
chiae, which are nut real fishes, as 1 shall show (dsewherc. 

determine. 
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determine, whether the sensation be imparted through the 
medium of the lingual branch of the iifth pair, that 
of the glossophar} ngeaii, or that of the great hypoglossal 
nerve. 

It is trite the majority agree in considering the lingual The general 
branch of the inferior maxillary nerve as the only one capa- 
ble of transmitting the sensation of taste ; and most of them ad- lower 

diicc in support of their opinion the observation of Colombo, 
who did not find this branch in a man destitute of the sense 
of taste. Soemmering, however, questions the circumstances 
of this fact, as well as of a similar one cited by Rolfink* 

On the other hand some physiologists, at the head of Othc'rs for the 
whom is the great Boerhaavc, have ascribed the gustatory 
faculty to the great hypoglossal nerve. These too rest 
their opinion on some anatomical observations, particularly 
on a case in pathology quoted by Hevermann, where the 
sense of taste was destroyed on the cxcirpation of a gland, 
with which the nerves, called at that time the great gusta* 
tory, or ninth pair, were removed. 

The particular subject of physiology and comparative 
anatomy before us, therefore, may throw some light on a 
question not yet completely resolved. 

Though the sense of taste is essrcntially necessary to ani- xiip son«;p of 
mals, and must be the last obliterated, since on its decisions necessary 
depend their preservation, by instructing them in the nature 
of the substances proper for their food, and the selection of 
thjsm ; at first sight, however, it would appear, that fish bui fishn's appa- 
arc destitute of it, if we seek for this organ in the parts 
where it is commonly seated. 

In fact the inside of the mouth in fishes is lined with a it rann at re- 
thick, smooth, and polished membrane;* of a close 
texture, resembling that of the skin ; and most commonly 
of the same colour with it. Sometimes this membrane is 
completely detached from the bones of the palate, or re- 
tained merely by a few vessels ; as 1 have observed in the 
cod, frogfish, bullhead, ray, and shark: and 1 have never 
*cen in it papillae, or salivary glands. 

The tongue of fishes is seldom movable. A bone sup- or tong 
ports it throughout its whole length. Its point can neither 

turn backward^ nor toward the sides. In general the lips, 

palate, 
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palate, tongue, and branchiostegous rays are corered i^itfi 
bony points, or laminae of different fornas, which prerent 
the intimate contact of substances taken into the mouth. It 
is true in the muscles of the hyoides and of the branchios« 
tegous rays, placed at the lower part of the mouth, we find 
all the ramifications of the nerves of the fifth pair, as well as 
those or the indeterminate nerve, which evidently has the 
The hv- place of the glossopharyngean. Yet neither I nor Mr- 
Cuvier could ever meet with the great hypoglossal nerve 
thm. in fishes, notwithstanding our most attentive searches, when 

1 enjoyed the advantage of editing his lectures on compare* 
five anatomy. Besides, as this fact was of great importance 
to the subject of the present paper, I think it proper to 
add, that J have again satisfied myself of it by fresh ana- 
tomical researches. 

Thf' ^rrisatioii It is easy to imagine, that the water, by its continual en- 
2^aUeiKd trance into the mouth, and the compression it there under- 
goes, as often as the fish exerts ou it the action of degluti- 
tion necessary to force it through the gills, must exert a 
friction so often repeated, as to deaden all Ihc sensibility of 
these parts. 

and t>ic orgin Now siiice the integuments of the inside of tite mouth are 
elu coriaceous, destitute of salivary glands, and frequently 

roughened with teeth or horny points ; the tongue adherent, 
bony, and immovable; the great hypoglossal nerve want- 
ing; and water continually exerting a friction on it: it is 
very probable, that the organ of taste cannot exist there. 
This was the first point I proposed to examine. 

Probably it is As the Organ of taste appears not to reside in the mouths 
of fishes, and this sense is indispensable to animals, we must 
meet v^itb it elscNvhcre: and since tastes in general bear a 
considerable analogy to smells, let us inquire whether the 
sense of smell be not to a certain degree converted into that 
of taste. But, before we enter on this investigation, let 
vs examine the nature of these two sensations. 
vNatiireof Natural philosophers, chemists, and subsequently phy- 
siologists, have generally attached to the idea of smell, that 
of the sensible existence of corporeal atoms of extreme mi- 
nuteness. Though art has not yet been able to imitate an 
iustrumeutso perfect as that met with at the entrance of the 

respiratory 
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respiratory organ in animals that lire in the air, we have 
some means of proving chemically tBe material existence of Proofs of their 
those smells, the nature of which is best known. Thus the 
exhalations from nitrous gas, volatile oils, and ether, for 
example, may be destroyed by the combination of some of 
their principles with oxigen ; and muriatic acid gas renders 
sensible to the eye the particles of ammonia, which cease 
to be odoratc the moment this acid combines with them in 
the open air. 

The most perfect animals, those that possess all the five Senses of per- 
senses, are so organized as to perceive the principal modifi- animals, 
cations of the bodies surrounding them. They have sight, 
to enjoy the cfiects of light; feeling, to appreciate the soli- 
dity of palpable objects ; hearing, to distinguish the vibra- 
tions of elastic bodies ; taste, to discriminate the qualities 
of bodies capable of becoming liquid; and lastly smell, to 
collect the emanations of substances, that have the proper- 
ties of a gas. 

Light exerts its action only on the eye ; not on the tongue, scn=r has 
nostrils, ears, or skin. It is the same with most smells, 
which do not act on the sight, taste, hearing, or touch. 

Each of the organs of sense then has its particular function, (i(rp''ndenton 
fixed and determined beforehand by the arrangement of 
apparatus: for the sentient principle appears to be identi. the sentient 
cal, and placed, as we may say, on the watch on the inside 
of each instrument, in order to collect and transmit the 
slightest modifications in the qualities of bodies. 

The sensations of smell and taste however, are most ana- Smell and taste 
logous, both in respect to the mode of action on our 
and to the apparent end at least for which nature seems to 
have given us organs to perceive them. The oddrate and 
sapid particles are conveyed cither by the airs that serve for 
respiration, or the solid and liquid aliment that must enter 
the stomach. Stopped on their passage through the nostrils 
or the mouth, these particles touch the nerves distributed 
on those parts, and thus give notice of their presence. The 
nerves immediately excite the ideas of the sensations they 
perceive, and excite us to admit or reject the air or food, 
accorcUog as the impression produced on the organ is agreea- 
hie or not. The sapid and odorate qualities of bodies then 

are 
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are discriminated by the tongue, when they are contained 
in a liquid ; and by the pituitary membrane, when they are 
suspended in a gas. 

periitviT From these general considerations of the nature of smells 
to tlic state of and tastes, it appears, that liquids cannot intrinsically possess 
’ smell, since this quality of bodies is inherent in their state of 

anrl cannot T>c gas, or vapoiir. We are justified therefore in presuming, 
p- rr-ivL-d in a aniuidl, which from its nature must be immersed in 

a liquid all its life, does not possess a sense of which it caa 
make no use: and this is the case with cetaceous animals, 
fishes, most of the molluscte, a great number of crustaccous 
animals and worms, and all the zoophytes. 

O'tarcoHs xfihe In a former paper 1 have pointed out the analogy be- 
fi Tlirnr twccn fishcs and cetaceous animals, with regard to the me- 
inoflc of respi- chan ism of respiration*. It is in consequence of this mode 
* of respiration, if 1 may so say, and of their necessary abode 

ill water, that the organ of smell appears to be annihilated 
in these animals; for as Daniel Major and John Hunter 
first observed, though only in a few species, and Cuvier 
has since shown generally and more at large, there arc no 

ar>i'™tthc olfactory nerves, and no ethmoidal foramina, inthcccta- 
nerves ✓ ? 

ceous animals. The pituitary membrane, that lines their 

nostrils, is smooth, dry, and coriaceous : it appears to 
have become insensible from the constant friction on it 
occasioned by the rapid and violent action of the water, 
that pervades the cavity of (he nostrils. It appears how- 
ever, that the organ of taste here supplies the place of that 
of smell; for, by a slight modification of the organs, the 
Ti.r; •’ nrrvea olfactory nerves of fishes may have another use, and be 

luvo anothtr nickc (bcm sensible of tastes, 

in 

ti Fi;om*'thc uicis we have formed of the nature of smells, it 

fc.iic.*, necessarily follows, that fishes cannot receive impressions 
similar to those they occasion in animals that breathe air. 
tv.evarr <sc>nsi. Yet we know, that fishes are attracted by the emanations, 
bie of enruuia- that cscapo from several substances immersed in water, as 
, &uucc.^. is demonstrated by various baits employed in fishing ; the 

suited rocs of cod and mackarel, the broiled or stinking 
flesh of certain animals, old cheese, and many other things 
of strong smell. 

* See Journal, vol. xxviii, p. 355. 
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Aristotle was acquainted with most of these facts, and even This knov^utr 
recites them at large in his History of Animals: yet he 
says positively, ‘^fishes have no distinct organ of smell, for 
there is but one ori£ce to the apertures they have in the 
place of the nostrils.’’ And elsewhere, we see in ihem 
no external organ of hearing or smell, not even an aper- 
ture.” Air. Schneider, in his Synonimes of Artedi’s 
Fishes, reproaches Aristotle with entertaining this opinion, 
after Jiaving so well described the olfactory organ and nerves 
in these animals. It is in some measure therefore a defence whose opi.iloit 
of Aristotle’s opinion, if I endeavour to show, that every 
emanation in water must produce on the nerves, with 
which it comes into contact, a sensation analogous to that 
of taste. 


Since there arc no real smells in water, the exhalations, The or^\n of 
that escape from bodies immersed in it, either rise to the 

useless to ivaheA. 

surface in the form of gas, and consequently do not rc. 
main in the liquid; or they are suspended in it or combined 
with it, and they participate in all the properties of liquids. 

If however the qualities of these particles, thus dissolved, 
be perceptible, they necessarily come under the same cir- 
cumstances as sapid bodies; and therefore it would be use. 
less for fishes, which live habitually iu water, to be cn. 
dowed with the organ of smell. 

To prove the accuracy of this reasoning, it is necessary the nrr 
to investigate the use of the nervous apparatus, which has 

, I I 7 SU|)j/r>-,c'l to be 

hitherto been supposed to be intended for the perccjjtioii of iutnuicsi fox 
smells; and to this I shall proceed, treating it more mi- 
sutely than in the beginning of this paper. 

The cavities termed nasal arc always situate before the The nasal c^- 
eyes, in the space between the nasal bones and those 
tipper lip. Sometimes they are in the substance of (he 
bones of the nose themselves, or between these and the 
pieces which Artedi has called hypophthalmic. The hc- 
tcrosomc fishes, as the pleiironectcs, the only animals with 
vertebrae that are not symmetrical, are the only ones that 
have both nostrils on one side of the body, in some on the 
right, in others on the left, and unequal. Lastly, though 
most of these species have these cavities on the top of the 
beadi la the forehead; they are found beneath, and most 

frcqucnlly 
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arc always se- 
parated from 
the respiratory 

canal* 


What are the 
inferences from 
this structure ? 


frequently communicating with the moufh^ In all the pla* 
giostomoB, as the ray, the shark, &c. 

In all fishes these cavities present a kind of sinus, or 
cul.dc-sac with a narrow opening; most commonly divided 
into two portions, sometimes into three, as in tlic ccl, by 
a membranous septum, variously convoluted, which icthyo. 
legists have frequently noticed as characteristic of species. 

We know from the observations of Monro, that these 
Talves or curtains may be moved according to the will of 
the animal ; and that under certain circumstancos the orifice 
may be nearly covered by the septum. It is easy to ob- 
serve this in live fishes, as I have seen in the goldfish and 
stickleback. It is then apparent, that the motion of the 
septum seems to be the consequence of the protraction of 
the lips ; since at each inspiration the cavity opens and di- 
lates, while it contracts and is covered as often as the 
mouth is closed: whence it seems to follow, that at every 
inspiration the fish causes a small quantity of water to enter 
on each side, which it may be said thus to analyse. 

Each of these perforations exhibits within a cavity, very 
spacious in proportion to its orifice ; and on this is spread 
the sentient membrane covered with mucus, in the substance 
of which is expended the whole of the first pair of cerebral 
nerves, and one or more large branches of the fifth pair, 
according to the observation of Collins quoted and cor- 
rected by Cuvier. 

Nor must I forget to remark, as a circumstance particu- 
larly deserving notice, that these pretended nasal cavities 
arc always separated from the canal of respiration; and 
that it is only in the rays, and some neighbouring genera, 
which have spiracles, that they arc observed almost in the 
mouth. In fact it is to be presumed, that the liquid, in 
traversing them, would have deadened the sensibility of 
their surface by the rapidity of its motion, and the friction 
of its particles. 

Now are these peculiarities of structure, which I have 
mentioned, of such a kind as to lead us Vo abandon our 
first opinion, deduced from the knowledge of physics, that 
smells cannot be perceived in water? or is not this supposed 
organ of smell iii fishes better adapted to excite in them the 

sensation 
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sensation of tastes? These questions 1 shall proceed to 
examine. 

Tastes and smells are nearly of the same nature; both Tastes and 
sensations are produced by the physical and chemical quali. analo 
tics of bodies. We know, in fact, that very minute par- 
ticles arc continually separating from certain substances, 
which, without being decomposed, come to act immediately 
upon animals at that point of their surface alone, where 
they can manifest their presence. This phenomenon is 
effected by the InterTention of a fluid medium, and a sort 
of contact*. 

All the conditions necessary for the impression or sensa- The oqriiis ia 
tion of taste arc united therefore in the organ tinder exa- 
mination, and the nature of the substances that may pro- to the sense of 
ducc it. First, the organ is placed secure in a cavity: 
opens and shuts at the will of the animal, it admits or re- 
jects emanations at pleasure. Secondly, the sentient sur- 
face receives numerous and bulky nerves from the fifth pair; 
it is soft, moist, and mucous; and it presents a great sur- 
face in a large space. Thirdly, it appears in a certain de- 
gree to supply the place of the organ of taste, which 
cannot exist in the mouth of fishes from the very mechanism 
of their respiration. 

It seems io follow then from all these circumstances, that cos 

the organ of taste in lishes does not reside in the mouth ; 
that the sensation of taste is probably imparted to them by 
the apparatus, which has hitherto been considered as 
adapted to perceive the emanations of odorate bodies : and 
lastly, that no real smell can be perceived in water. 

* I have already had occasion to enlarge on these general ideas 
in a paper on the organ of smell in insects, which I published len 
years ago, and which may be found in the second volume of the 
Magazin £ncyclop6diqiie, p, 435, 


VII. 



3dZ 


ALUM MliVES OF ALBINO 


Alum mines 
of Aubiru 


from coal-pits 
that have 
taken Are. 


De*.cription of 
the coal 
country. 


Iti structure; 


VII. 

On the Alum Mines of Aubin in the Department of the 
Ave^roUf by Mr. L. Cohdiek^ Engineer in chiefs SfC. * 

T ‘ • 

HE alum mines of the country of Aubin differ from 
those of the same nature worked in other places: ’'^cir 
existence is wholly contingent. The periods of their for. 
mation are known, and are very recent. They occupy no 
considerable space of ground, and cannot extend much 
farther. Lastly their duration must be very limited, 
whether they be worked or not. These mines arc nothing 
but coalpits, that have taken fire within a certain distance 
of time, and in which the hre is still daily exercising its ra- 
vages. There are four of them; those of Lassalc, Fon. 
taines, Bu^gne, and Bourlhones. To give an idea of their 
situation, that of the coal in the country must be known. 

The territory of Aubin is very hilly, and intersected by 
deep narrow passes. The part to the north.easl of the 
town consists entirely of coal country, and is the least 
elevated, being nearly in the form of an elliptic basin, the 
great axis of which is north and south, and the surface of 
which exceeds a square myriainelre [24()76 acres]. This 
space is skirted and overtopped on all sides by the primitive 
soil; and is occupied by a pretty considerable number of 
oblong hills, intersected in every direction, and crowded 
together. The highest, for they arc unequal in this respect, 
are two or three hundred metres above the valleys. 

The arrangement of the strata througliout the basin ex- 
hibits nothing /constant, or continued. Independent of the 
interruptions occasioued by the narrow passes and valleys, 
the direction, inclination, and order of the strata vary 
from one hill to another; so that to depict the present 
state of the soil, it is sufficient to say, that it appears to bo 
the result of a complete disruption. AVe can merely per- 
ceive, that the directions more frequently approach the me- 
ridian than any other line, and that the prolongation of the 

•Abridged from the Journal dcs Mines, vol. xxvi, p. 401, 
From the Report made to the council of Mines in 1807. 
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strata is almost always in the longitudinal direction of the 
hills. As to thoir dip the strata are generally set on edge; 
they hang in all directions^ and at every possible anglp from 
perpendicular to horizontal : the strata of two neighbouring 
hills are seldom seen to incline the same way ; and, when 
this docs occur, it is at different angles. The hills nearest 
together offer striking varieties, and frequently singular for 
the nature, order, and thickness of the strata. It is even 
in vain to seek for some similarity of structure in certain 
places, where the strata that skirt a valley are placed so, 
that they would come to rest against the strata on the other 
side, if both were sufficiently prolonged. Hence it may be 
conjectured, not only that the surface has been completely 
broken up, but that it has experienced considerable degra- 
dations subsequent to this disruption. 

The coal ground is almost wholly formed of a gray sand- Strata, 
stone, commoly fine-grained, and composed of feldspar, 
quartz, and some particles of mica. The mean thickness 
of th3, strata is about a yard: some are found, that arc 
more than ten yards thick, others qot a tenth of a yard. 

In the midst of these sandstones arc seen thick strata of 
puddingstones with granitic fragments; and strata, generally 
thin, of gray or blackish aigilUccous schist exhibiting some 
impressions of vegetables. Coal is found throughout al-Tlie coal 
most the whole of the basin. The outcroppings arc very 
numerous, and occur indiscriminately at the foot, on the 
acclivity, toward the summit, or on the ridges of the hills. 

The number of the seams, their thickness, and their dis- 
tance from each other, vary in every hill. They arc al- 
most all thick enough to be worked. There are seldom 
more than four in one hill. Their mean thickness U in ge- 
neral from two to six yards; but iii some places it is truly 
astonishing, and hitherto unexampled. The vertical seam 
now working at Lassalle is 103 met. [338 feet]. Its course 
is perfectly regular, and known, for it is worked by mean^ • 
of levels extending from the roof to the wall. 

From what has been said it is obvious, that the coal of Management 
this country is as easy to extract as it is abundant. It is 
worked in fact in a number of places, and almost every 
where by means of levels. Thu coal is embarked on the 
VoL. XXIX. — Supplement. A a river 
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river Lot, which runs near the mines. But this union of 
natural advantages, far from being turned to profit by good 
tnaiiagemcnt, has hitherto given rise to various abuses; 
though 1 shall only poiai out that, which relates to the sub- 
ject of the present paper. From time immemorial every 
landholder has been at liberty to dig in his own ground, get 
out the coal without order or method, and dispose of it as 
he could, lienee the number of ])its opened has had no 
reference to the demand, and frequency individuals have 
been obliged to relinquish their w orks fur want of a sale 
for their produce. Now' from causes which it is useless to 
discuss here^, the works that arc thus given up are liable 
to take fire sponlancously, even when carefully watched. 
The lire communicates very rapidly every whore ; and if the 
greatest exertion be not made to stop it in the beginning, it 
becomes afterward impossible to check its ravages, and the 
work is destroyed. It appears, that this misfortune hap- 
pened very often formerly ; for, on going over the surface 
of the ground occupied by the mines, at almost every step 
we meet with very evident traces of subterraneous fires 
now extinct. Accidents of this kind arc now more rare, either 
from the people having learned how to prevent them, or 
knowing how to check them : yet seven or eight w'orks arc 
still burning at this moment. 

Among these works that have caught fire, those called 
Lassalle, Fontaines, Burgne, and Bourl hones, are the 
only ones remarkable, either on account of the intensity of 
the fire and the space it occupies, the disruption and torre. 
faction of the earth as far as the surface, or the daily pro. 


* In general ooly the purest coal is got out of the works. Tliat 
which is mixed w ith schist, being of no value, it is used with other 
Sprvnianpous' matters to fillup the vacuities made. Now whether this be fre- 
fonibijsiion of qucntly accompanied with iron pyrites disseminated in it, or per- 
ibetoal. contain sulphur in combination, the fact is, that 

liioisturc renders it a very active pyrophorus, in all parts of the 
mines wliere the circulation of the air is slopped. The miners of 
the country liave but one opinion on the subject : they all agree, 
that the spontaneous inflammation of llie works is owing to the 
action of stagnant water on the refuse left in them ; and that the 
fire manifests itself the more speedily, in proportion as the circula- 
lation of the air is more slow. 
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duction of a considerable quantity of aluminous salts amid 
the torrefied rocks. 

The burning pits, whence the alum works originate. The pUs de- 

must bexonsiderod as totally destroyed; but the alum pro- 
j I 'll 1 1 ^ 1 /. 1 , c ompj j. sated 

diiccu will more than cotnf)ciisatc fur the loss of the coal, by the alum. 

It is known too, that the fire will go out of itself, as soon 
as it has consumed all the masses of fuel, that have been ex- 
posed by (lie levels. It has long been ascertained, that th(3 Tho fire does 
lire docs not extend more than a yard into the coal left un- hurn more 

tliau a yard 

touched in depth. This is so certain, (hat the extraction of decT- 
thccoal from hcneatli the works burned has been resumed at 
Lassallc and Fontaines. 

The effects of the spontaneous combuf fcion of the coal arc EfTocu of the 
the same in the four alum works. To judge from the state 
of the surface of the earth, the fire has not extended beyond 
the space that had been worked. The surface has sunk, 
cracked, and been deranged, in the manner of volcanic ^ol- 
fate"ias. It omits a gentle iuat, incessantly renewed: it is' 
bestrewed with very curious productions of fusion and torre- 
faction ; the crevices omit burning fumes of sulphurous 
acid, bitumen, and water ; and even tiumes continually 
arise w hen the fire is consuming a stratum near the siir.faco. 

The sandstones and schists, that accompany the burning 
scams of coals, are cither simply (orreded, or changed into 
red.liglit, and rugged scoria*, or violcUcoIonrod, bluish, gray, 
and often striped, enamels. The acidosulphiirous vapouss 
attack, deprive of colour, and deconipos’c pty t of these 
products, and frequently reduce them to powder; and ui 
their expense arc formed the vitriolic saline substances, that 
are found in such great abhudance, eitheivu the CjU.vilic'j of 
the masses, or amid the earth resulting from their decompo- 
sition, or on the surface of tho ground. The simple or 
alkaline* sulphate of alumine constitute almost the whole of 
these saline substances. They exhibit themselves in all forms ; 
in disseminated particles, discoverable only by their acerb and 
styptic taste, in whitish cillorcsccnces, and filamentous and 

* The alkali is probaldy furnished either by the combustion of 
the coal, or the decomjmsilion of the fcldsj)ar, which abounds in 
the rocks affected by the addosiilphnrous vapours. 

A 2 silky 
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sTlky masses, in yellowish mamillary incrustations, or in 
confused masses, friable, carernous, white, gray, yellow, 
red, or a mixture of all these colours. It may not be su- 
perfluous to add^ that the last rariety is sometimes met 
with in blocks or incrustations weighing several pounds. 

Such are the general characters of these alum mines, but 
there are particular ones, which ought to be noticed. 

The alum mine of Lassalle is in the bottom of a valley, 
at the foot of the hill of the same name, two miles north by 
west from the town of Aubin. The surface it occupies on a 
slope of about 45®, docs not amount to 2 hect. [247 acres]. 
The subterranean fire has not exceeded the limits of the coal, 
pit: it occupies the length of 250 met. [273 yards] at the 
foot of the mountain, and extends nearly 70 met. [76 
yards] into it. It has attacked nothing below the level of 
the brook, that flows through the valley. 

This pit took fire spontaneously about twenty years ago. 
The stratum of coal, which feeds it, was three or four yards 
thick, and worked fay means of levels. Attempts were made 
to extinguish the fire at the time, but In vain. The inclina- 
tion of the strata in this part of the mountain is about 8® or 
10® W. N. W. ; or contrary to the slope of the mountain. 

The activity of the fire has decreased greatly within these 
few years. It appears to be drawing to an end; or that 
the accumulation of torrefied and decomposed substances, 
that cover the surface, has retarded its ravages. The effect 
of the exa|ations made within these six months seems to 
confirm the latter opinion. Vapours now issue out abun- 
dantly bf all the new vents they have been able to make, 
and the saline efilpresccnccs increase more rapidly. 

This mine has not been worked above nine months. 

The alum mine of Fontaines is at the bottom of the cul- 
de-sac, that terminates Ihe valley of Lassalle, and at the 
foot' of the mountain 2500 met. [2732 '*^ards] N. E. of 
Aubin. It takes its name from a hamlet directly above it. 
Its surface is nearly square, and may be 3 hect. [370 
acres]. The foot of the mountain at this place has a slope 
of about 50®. 

The fire commenced here eighty years ago. Several 
seams of coal were then working, one over another, and 

inclining 
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inclining 35^ or 40*" W, S. W. It was got out bymcans of 

JeTcls, and with so much the more ease as the mountain 

slopes to the north. »Each seam haviog been worked in sc. 

reral places, and to some distance, as 80 or 100 met., the 

fire has made more ravage, than at either of the other 

three places. Notwithstanding the length of time, theacti. • 

Tity of the fire has not abated, at least in the higher parts. In 

fact wc sec there the sunken surface of the earth intersected 

by long and deep fissures, the sides of which are in the highest 

state of incandescence, and from which flames, accompa* 

nied with sufibcating vapours, arc continually escaping. In 

a word, the solfaterra of Fontaines presents the most cu. 

rious combination imaginable of all the phenomena above 

described 

The vitrified, scorified, and decomposed matters, that fill 
the space occupied or traversed by the fire, are very rich in 
aluminous salts. 

The alum mine of Buegne is at the tup and on the backMimt oi 
of the hill of Bodgiie to the east. It is about 2 kilom. [IJ 
mile] west of Aubin. It is the result of the spontaneous 
combustion of a single seam of coal, which commenced 
twenty years ago, and has lost nothing of its activity. This 
seam is several yards thick, and runs east and west,, as the 
ridge of the hill does. Its dip is about 45^ south, and 
consequently opposite to the slope of the hill. It is 
easy to distinguish the outcrops of this seam on the i^rls 

# Tfie aspect of the alum mine of FontaineSa tfcte desolation Bifference Le. 
and broken s^^te of the ground^ at first view suggest the idea of tween ihese 
volcanic phenoinena. Bui on a more attentive examination we 
perci'ive, that the earth has been deranged only by sinking in ; 
that there is no fissure which has any resemblance to the mouth of 
a crater ; that the scorification and vitrification have been effected 
on the spot; that the pi-oclucts of these two operatious do not re- 
semble lavas; that ^ the vajkjurs always \&ry evidently contain 
bitumen^ and never muriate of ammoma; that the salts formed 
are sulphates ; that besides no detonation is ever heard, and the 
ground experiences no commotion that can be compared to an 
earthquake ; in ^liort, if we set aside the heat and light produced 
by the combustion of the coal, and the aqueous and acidosulphu- 
rous vapours emitted^ nothing similar to volcanic phenomena ever 
takes place. 
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of the hill Tininjurcd. They rtiii horizontally about 9 
third of the ^33’ (io«n <li • hill. J’hc works had not been 
carried tct}" deep before Ihc fire, but they occupied a con- 
siderable length on the outcrop. 

The space deranged and altered by the fire c.xliibits nearly 
an oval figure. The shorter axis does not exceed 70 met, 
[76 yards’] ; but the greater, uhieh is horizonlal, maybe 
330 met. [161 yard»]. Thesurf.ire cannot be estimated at 
more than 60 arcs [l lB acres], 'j'he whole of it has ceased 
to form a continued plaue with the slope of the mountain^ 
which is about 40® ; and exliibits a depression ])retty ex- 
actly resembling in figure <hc stern of a boat. Part of this 
surface is covered with solid aluminous incrustations, which 
resist the action of the rain in some degree, or are repro- 
duced immediately after, it must be a rich mine, though 
not at present worked. 

Min»* nf Boml- The mine of Bourlhones is the least of the four. It is 
yp faces the mine of Buegne, and 

consequently in the same valley. Their distance from each 
other in a straight line is about 300 met. [546 yards.] 

The fire that formed it has not continued above ten years. 
It is fed at the expense of a single seam of coal several yards 
thick, and inclining 30® or 40V cast, consequently oppo- 
site to the slope of the hill. 

The coal had not been worked to any extent, when it 
took fire. The combustion has not yet reached its highest 
degree of activity. The surface of the ground is partly 
covered with grass, partly sunk down, cracked, and torre- 
fied. Copious vapours of water, sulphur, and bitumen, 
issue from \t, \is shape is nearly circular, and it may be 
estimated at 30 arcs [74 acres]. The aluminous salts are 
very abundant, but only in certain places; though by proper 
management their formation may be accelerated in others. 
No attempt has yet been made to w ork it. 

Prorluce of the From the two mines, that are worked by two companies 
^ of adventurers, near 17000 myriagr. [167 tuns], of alum 

were made in 1809, which sold for about 120000 fr,. 
l£ 5000]. 
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The Croonian Lecture^ on some Phjjsiological Researches^ 
respeefing the Influence of the Brain on the Action of 
the Hearty and on the Generation of animal Heat. 

Mr. B. C. BnoDiE, F. R. S. * 


cessai y to it. 


AVTISTG had the honour of being appointed, by the pre- biflucureof 
sident of the Royal Society, (o give the Croonian lecture, aculu Lf 
I trust, that the following facts and observations will be 
considcred as tending sufficiently to promote the objects, 
for which the lecture was instituted. They appear lo 
throw some light on the mode, in which the influence of 
the brain is necessary to the continuance of the action of 
the heart; and on the effect which the changes produced 
on the blood in respiration have on the heat of the animal 
body. 

1.1 making experiments on animals to ascertain how ne- 

the inllucncc of the brain is necessary to the action of fhe*^ 
heart, 1 found, that, when an animal was pithed by du 
viding the spinal marrow on the upper part of the neck, 
respiration was immediately destroyed, but the heart s(ill 
continued to contract circulating dark coloured blood ; and 
that in sonic instances from ten to fifteen minutes elapsed, 
before ifs action had entirely ceased. I farther found, that, 
when the head was removed, the divided blood vessels 
being secured by a ligature, the circulation still continued, 
apparently unaffected hy the entire separation of the brain. 

These experiments confirmed the observation of Mr. Crui^k- 
shank + and Mr. Bichat that the brain is not dijrcctJy ne- 
cessary to the action of the heart; and that, when the 
functions of the brain are destroyed, the circulation ceases 
only in consequence of the suspension of the respiration. 

This Jed me to conclude, that if respiration was produced 
artificially, the heart would continue to contract for a 
still longer period of time after the removal of the brain. 


The 


* Philos. Trans, for 181 1, p. 36. 
f IMiilosopliical Transactions 1795. 

{ Recherches Physiologiques sur la Vie et la 
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The truth of this conclusion was ascertained by the follow- 
ing experiment. 

Exp. 1. On a Exp, 1. I divided the spinal marrow of a rabbit in the 
municati^a^cut between the occiput and atlas, and haying made an 
off, and respi' Opening into the trachea, fitted into it a tube of elastic 
ed^'artificSlly^ which was connected a small pair of bellows, so 

constructed, that the lungs might be inflated, and then al- 
lowed to empty themselves. By repeating this process 
once in five seconds, the lungs being each time fully in- 
ilated with fresh atmospheric air, an artificial respiration 
was kept up. 1 then secured the blood yessels in the neck, 
and remoyed the head, by cutting through the soft parts 
aboye the ligature, and separating the occiput from the 
atlas. The heart continued to contract, apparently with as 
much strength and frequency as in a living animal. 1 exa- 
mined the blood in the different sets of vessels, and found 
it dark coloured in the venae cavae and pulmonary artery, 
and of the usual florid red colour in the pulmonary veins 
« and aorta. At the end of twenty-five minutes from the 

time of the spinal marrow being divided, the action of the 
heart became fainter, and the experiment was put an end to. 
No urine With a view to promote the inquiry instituted by the 

secreted. Society for promoting the knowledge of animal chemistry 
respecting the influence of the nerves on the secretions 
I endeavoured to ascertain, whether they continued after 
the influence of the brain was removed. In the commence- 
ment of the experiment I emptied the bladder of its con- 
tents by pressure; at the end of the experiment the bladder 
continued empty. 

This experiment led me to conclude, that the action of 
the hcarlc might *bc made to continue after the brain was re- 
moved, by means of artificial respiration, but that under 
these circumstances the secretion of urine did not take 
place. It appeared, however, desirable to repeat the ex- 
periment on a larger and less delicate animal; and that, 
in doing so, it would be right to ascertain whether under 
these circumstances the animal heat was kept up to the na« 
tural standard. 

♦ Philosophical Transactions for 1809. Journal vol. xxvi, p. 136. 
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Exp. 2. I repeated the experiment on a iiiiddle sized dog. o 
The temperature of the room was 63^ of Fahrenheit’s ther- flog, 
mumeter. By having previously secured the carotid and 
▼crtebral arteries, 1 was eiiabred to remove the head with 
little or no htemorrhage. The artificial respirations were 
made about twenty.four times in a minute. The heart acted 
with regularity and strength. 

At the end of 30 minutes from the time of (he of the 

marrow being divided, the heart was felt through the ribs heart, 
contracting 76 times in a minute. 

At 35 minutes the pulse had risen to 84 in a minute. 

At one hour and 30 minutes the pulse had risen to 88 in 
a minute. 

At tiio end of two hours it had fallen to 70, and at the 
end of two hours and a half to 35 in a minute, and the 
artificial respiration was no longer continued. 

By means of a small thermometer with an ex))osed bulb, . ■ 

» ... ^ Anuiw Ihoat. 

I measured the animal heat at ditferent periods. 

At the end of an hour the thermometer in the rectum had 
fallen from 100® to 94®. 

At the end of two hours a small opening being made in 
the parities of the thorax, and the ball of the thermo, 
meter placed in contact with the heart, the morcury fell 
to 86^, and half an hour afterward in the same situation it 
fell to 78°. 

In the beginning of the experiment I made an opening 
into the abdomen; and, having passed a ligature round each 
ureter about two inches below the kidney, brought the 
edges of the wound in the abdomen together by means of 
sutures. At the end of the experiment no urine was col- 
lected in the ureters above the ligatures. * • 

On examining . the blood in the different vessels, it was giood. 
found of a ilorid red colour in the arteries, and of a dark 
colour in the veins, as under ordinary circumstances. 

During the first hour and a half of the experiment *bere con- 

werc constant and powerful contractions of the muscles of traciiona. 
the trunk and extremities, so that the body of the animal 
was moved in a very remarkable manner, on the table, on 
which it lay, and twice there was a copious evacuaiiou 
of fieces. 
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INfLUENClE OF THE BRAIX Ojj jME ACTION OF THE HEART. 

Exp, 3, The experiment w^s repeated on a rabbit. The 
tempenifiire of the room was 60®. The respirations were 
made from ‘?0 to 35 in a minute. The actions of the heart 
At iirst were strong and frequent: but at the end of one 
hour 40 miiiutos the pulse had fallen lo 24 in a minute. 

The blood in the arteries was seen of a florid red, and 
that in the Tciiis of a dark colour. 

A small opening was made in the abdominal muscles, 
through which the thermometer was introduced into the 
abdomen, and allowed to remain among the yiscera. 

At the end of an hour the heat in the abdomen had fallen 
from 100^ to 89**'. At the end of an hour and forly nii- 
nutes in the same situation the heat had fallen to 85°, and 
when the bulb of the thermometer was placed in tlie thorax 
in contact with the lungs the mercury foil to 82°. 

It hiis been a Tcry generally received opinion, that the 
heat of warm blooded animals is dcpeiulcnt on the chemical 
changes produced on the blood by the air in rcsjiiration. 
In the two last e.\perimcnts the animals cooled very rapidly, 
rotwithstancling the blood appeared to undergo <Jsc usual 
changes in the lungs ; and 1 was therefore iiuluced to doubt 
whether the above mentioned opinion respecting the source 
of animal heat is correct. No positive conclusions how- 
ever could be deduced from these experiments. If animal 
heat d:q)ends on the changes produced on the blood by 
the air in respiration, its being kepi up to the natural 
standard, or otherwise, must de])eiid ou the quantity of 
air inspired, and on the quantity of blood passing through 
the Irr.gs in a given space of time: in other words, it must 
be in proj)orlion to the fulness and frequency of the pulse, 
and <lie fulness and frequency of the inspirations. It 
thercfoi’e became necessary to [>ay particular attention to 
these circumstances. 

Exp, 4. The experiment was repeated on a clog of a small 
size, whose pulse was from 130 to 140 in a minute, and 
whose respirations, as far as 1 could judge, were perform- 
ed from 30 to 35 times in a minute. 

The temperature of the room was 63°. The heat in the 
reelum of the animal at the commencement oMhe experi- 
ment 
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mcnt was 99®. The artificial inspirations were made to 
correspond as nearly as possible to the natural inspirations 
both in fulness and frequency. 

At 20 minutes from the time of the dog being pithed^ 
the heart acted 140 times in a minute with as much strength 
and regularity as before ; the heat in the rectum had fallen 
to 90 T. 

At 40 minutes the pulse was still 140 in a minute : the 
heat in the rectum 92^. 

Ac 55 minutes the pulse was 112, and the heat in the 
rectum 90®. 

At one hour and 10 minutes the pulse beat ninety in a 
minute, and the heat in the rectum was 88®. 

At one hour and 25 minutes the pulse had sunk to 30, 
and the heat in the rectum was 85®. The bulb of the 
thermometer being placed in the bag of the pericardium, 
the mercury stood at 85®, but among the visceia of the 
abdomen it rose to 87{. 

During tiie experiment there were frequent and violent 
contractions of the voluntary muscles, and an hour after 
the experiment was begun, there was an evacuation of 
faeces. 

Exp. 5. The experiment was repealed on arabbil, whoso t>-]\ 'i. On si 
respirations, as far as I could judge, were from 30 to 40 
in a minute, and whose pulse varied from 130 to 140 in a 
minute. The temperature of the room was 57®. The 
heat in the rectum, at the commencement of the cxp‘'ri- 
mcnt, was 1014< The arliticial respirations were? made to 
resemble the natural respirations as much as possible, both 
ill fulness and frequency. 

At 15 minutes from the time of the spinal tnari(T\r«being 
divided, the heat in the rectum had fallen to 98-^®. 

At the end of half an hour the heart was felt tlirough 
the ribs, acting strongly 140 times in a minute. 

At 45 minutes the pulse was still 140; the heat in the 
rectum was 94®. 

At the end of an hour the pulse continued 140 in a mi- 
nute ; the heat in the rectum was 92® ; among the viscera 
of the abdomen 94®; in the thorax, between the lungs aud 
pericardium, 92®. 


During 
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Exp. &. On a 
lar^e vabbit. 


Comparative 
cxpenmeiit on 
a.CanaJier. 


During the experiment, the blood in the femoral artery 
xras scento be of a bright florid colour, and that in the 
femoral xein of a dark colour, as usual. 

^ The rabbit Toided urine at the commencement of the 
experiment; at the end of the experiment no urine liras 
found in the bladder, 

Exp, 6. I procured two rabbits of the same colour, but 
one of them was about one fifth smaller than the other. I 
divided the spinal marrow of the larger rabbit between 
the occiput and atlas. Having secured the xesscls in the 
neck, and removed the head, 1 kept up the circulalion by 
means of artificial respiration as in the former experiments. 
The respirations were made as nearly as possible similar to 
natural respirations. 

In 23 minutes after the spinal marrow was divided, the 
pulse was strong, and 130 in a minuter the ball of thetber. 
mometer being placed among the viscera of the abdomen, 
the mercury stood at 96°. 

At 34 minutes the pulse was 120 in a minute: the heat 
in the abdomen was 95^. 

At the end of an hour the pulse could not be felt, but 
on opening the thorax the heart was found acting, but 
slowly and feebly. The heat in the abdomen was 91^; and 
between the lobes of the right lung 88*^. 

During the experiment, the blood in the arteries and 
veins was seen to have its usual colour. 

In this therefore, as in the preceding experiments, the 
beat of the animal sunk rapidly, notwithstanding the con. 
tinuance of the respiration. In order to ascertain whether 
any heat at all was generated by this process, 1 made the 
following comparative experiment. The temperature of 
the room being the same, 1 killed the smaller rabbit bj di. 
Tiding the spinal marrow between the occiput and atlas. In 
consequence of the difference of size, cat eris paribus^ the 
heat in this rabbit ought to diminish more rapidly than in 
the other; and I therefore examined its temperature at tha 
end of 52 minutes, considering that this would be at least 
equivalent to, examining that of the larger rabbit at the end 
of au.hour. At 52 minutes from the time of the smaller 
rabbit being killed, the heat among the viscera of the ab. 

domen 
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doincn was 92°, and between the lobes of the right Inng it 
was 91°. From this experiment, therefore, it appeared, No heat gene- 
not only that no heat was generated in the rabbit, in whichJ^^^J^p^’ 
the circulation was maintained by artificial respiration, buttiun. 
that it even cooled more rapidly than the dead rabbit. 

At the suggestion of professor Davy, who took an in- 
terest in the inquiry, I repeated the foregoing experiment 
on two animals, taking pains tp procure them more nearly 
of the same size and colour. 

Exp, 7. I procured two large full grown rabbits of the Exp. 7. Two 
same colour, and so nearly equal in size, that no difference 
could be detected by the eye. one artificial 

The temperature of the room was 67°. and the heat in 
the rectum of each rabbit previous to the experimentoth* r not. 
was 100-J. 

I divided the spinal marrow in one of them, prodj^ced 
artificial respiration, and removed the head after having 
secure^ the vessels in the neck. The artificial respirations 
were made about limes in a minute. 

During the first hour, the heart contracted 141 limes in a 
minute. 

At the end of an hour and a quarter the pulse had fallen 
to 136 in a minute, and it continued the same at the end of 
an hour and a half. At the end of an hour and forly mi- 
nutes the pulse had fallen to 90^ in a. minute, and the arti- 
ficial respiration was not continued after this period. 

Half an hour after the spinal marrow was di\idcd, tha 
heat in the rectum bad fallen to 97°. 

At 45 minutes the heat was 95f . 

At the end of an hour the heat in the rcctym %vas g4°. 

At an hour and a quarter it was 92°. 

At an hour and a half it was 91^. 

At an hour and forty minutes, the heat in (he rectum was 
90^, and in the thorax, within the bag of the pericardium, 
the heat was 87f • 

The temperature of the room being the same, the second 
rabbit was killed by dividing the spinal marrow, and the 
temperature was examined at corresponding periods. 

Half an hour after the rabbit was killed, the heat in the 
rectum was 99°. 


At 
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At 'j5 minutes ii had fallen to 

A( the end of an hour the heat in the rectum Ti as 96 1. 

At an hour and a quarter it was 9o^, 

At an hour and a half it was 94^. 

At an hour and forty minutes the heat in the rectum was 
93^, and in the bag of the pericardium 90-J. 

The following table wrill shew the comparative tempera- 
ture of the two animals at corresponding periods. 



Thcproduriion In this experiment, the thorax, even in the dead animal, 
of cinimal I’ cooIcd movc rapidly than the abdomen. This is to be cx- 
dtpi'mlon plained by the difierence in the bulk of these two parts, 

s-piijtitui. 'php rabbit in which the circulation was maintaiiu'd by 

artificial rcs])iration cooled more rapidly than the dead 
rabbit r but the ditFcrence was more perceptible in the thorax 
than in the rectum. This is what might bo expected, if the 
production of animal heat does not depend on rc^piration ; 
since the cold 'air, by which the lungs were inflated, must 
necessarily have abstracted a certain quantity of heat, par- 
ticularly as its influence was communicated to all parts of 
the body, in consequence of the continuance of respi- 
ration. 

Objection. It was suggested that some animal heat might have been 
generated, though so small in quantity as not to coiinfer- 
balancc the cooling powers of the air throAvn into the lungs. 
It IS difficult, or impossible, to ascertain with perfect ac- 
curacy, what cil'ect cold air thrown into the lungs would 

hare 
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liave on the temperature of an animal under the circum- 
stances of the last experiment, independently of any che- 
mical action on the blood : since, if no chemical changes 
were produced, the circulation could not be maintained, 
and if the circulation ceased, the cooling properties of the 
air must be more confiticd to the thorax, and not com- 
inu\dcated in an equal degree to the more distant parts. The 
following experiment, however, was instituted as likely to 
alJbrd a nearer approximation to the truth, than any other 
that could be devised. 

8. I procured two rabbits of the same size and Kxp. R. At- 
colour: the temperature of the room was 01^’. 1 

one of them by dividing the spinal marrow, and iriimc- 
diatcly, having made an opening into the left side of the 
thorax, 1 tied a ligature round the Irse of the heart, so as 
to stop the circulation. The wound in the skin was closed 
by a suture. An opening was then made into the trachea, 
and the apparatus for ariilicial res pi rarion being lilted into 
it, the lungs vv<Te inflated, and tiicn nih^wed to collapse as 
in the former t \poiiincnt, about oil tiroes in a minute, 'rhis 
was continued for au hour and a h ilf, and llie temp'oralnre 
was examined at diiTerout perieJi-. The tomp»!rature of 
the room being the same, [ killed tiie second rabbit in the 
sanu? manner, and measured the temperature at corres- 
ponding periods. The coniparativc temperature of the two 
dead animals, under those circumstances, will be seen in the 
following table. 


Time. 

1 

Dead Rabbit abose 

WCM' inflated. 

Dead Rabbit v, Ui'igs 

\veio not iiiILued. 

• • _ 

Tliemi. in the 
Rectum. 

Therm in 
thv* Thoiax. 

'i hoim. in the 
Rectum. 

'riieim. ill 
thj 'i’liorax 

the cx- 





peruueul. 

100 


100 


30 min. aft. 

9? 


9S 


45 

9Si- 


9G 


60 

94 


91i 


! 75 . . 

9U 


1 93 


' 90 

91 . 

86 

1 m 

88 f 


la 
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Ko animal heat In this last experiment, as niuy be seen from the aboT^ 
Suced b'yire^^° table, the difference in the temperature of the two rabbits, 
tpiratiottl at the end of an hour and a half in the rectum, was half a 
degree, and in the thorax two degrees and a half ; whereas, 
in the preceding experiment, at the end of an hour and 
forty minutes, the difference in the rectum was degrees, 
and in the thorax 3 degrees. It appears, therefore, that 
the rabbit in which the circulation was maintained by arti- 
ficial respiration cooled more rapidly on the whole, than 
the rabbit whose lungs were inflated in the same manner 
after the circulation had ceased. This is what might bo 
expected if no heat was produced by the chemical action of 
the air on the blood; since in the last case the cold air was 
always applied to the same sutface, but in the funner it 
was applied always to fresh portions of blood, by which 
its cooling powers were communicated io the more distant 
parts of the body. 

In the course of the experiments which I have related, I 
was much indebted to several members of tlie Society for 
promoting the Knowledge of Animal Chemistry, for many 
important suggestions, which have assisted me iu, prosecuU 
iug the inquiry. Mr. Home, at my request, was present 
at the seventh experiment. Dr. E. N. Bancroft was pre- 
sent at, and assisted me in the second experiment: and Mr. 
Wiliiam Braode lent me his assistance in the greater part of 
(hose which were made. I have been farther assisted in 
malving the experiments by Mr. Broughton, surgeon of the 
Dorsetshire regiment of militia, and Mr. Richard Rawlins, 
and Mr Robert Catcoimbe, students in surgery. 

Many other ex- I have selected the above from a great number of similar 

perimentsgave expcriirvents, which it would be needless to detail. It is 
iimilar results. * 

sufficient to state, that the general results were always the 
same; and that, whether the pulse was frequent or slow, 
full, or small, or whether the respirations were frequent or 
otherwise, there was no perceptible difference in the cooU 
ing of the animal. 

^General con- From the whole wo may deduce the following coo* 
ciuMons. elusions : 

1. The influence of the brain is not directly necessary to 
the action of the heart. 


S*Wlicii 
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2. When the brain is injured or removed, the action of 
the heart ceases, only because respiration is under its in- 
ilticncc, and if under these circumstances res])iratIon is ar- 
ficialjy produced, the circulation will still continue- 

3. When the intluonce of the brain is cut otT, the se- 
cretion of urine appears to cease, and no heat is gene- 
rated ; notwithstanding the functions of respiration and 
the circulation of the blood continue to be performed, and 
the usual changes in the appearance of the blood are pro- 
duced in the lung<;. 

4. When the air respired is colder than the natural tem- 
perature of the animal, the effect of respiration is not to 
generate, but to diminish animal heat. 

Addiiton to the Croonian Lecture for the Year 1810. 

(P. 207.) 

In the experiments above detailed, where the circulation Artificial re- 

was maintained by means of artificial respiration after the 

* duces similar 

head was removed, 1 observed that the blood, in its pas- changes on th^ 

sage through the lungs, was altered from a dark to 3- 

scat let colour; and hence I was led to conclude, that the 

action of the air produced in it changes analogous to thdlfee, 

which occur under ordinary circumstances. I have lately, 

with the assistance of my friend Mr. W, Brande, made the 

following experiment, which appears to confirm the truth 

of this conclusion. 

An clastic gum bottle, having a tube and stop-cock con- Experiment to 
nect)?d with it, was filled with about a pint of oxigen gas. 

The spinal marrow was divided in the neck of a young 
rabbit, and, the blood vessels having been secured, the head 
was removed, and the circulation was maintained* in- 
flating the lungs with atmospheric air for five minutes, at 
the end of which time the tube of the gum bottle was in- 
serted into the trachea, and carefully secured by a ligature, 
so that no air might escape. By making pressure on the 
gum bottle, the gas was made to pass ^iid repass into and 
from the lungs about thirty times in a minute. At first, 
the heart acted one hundred and twenty times in a minute, 
with regularity and strength ; the thermometer, in the rec- 
tum, rose to too®. At the end of an hour, the heart 
acted as f^^ quenlly as before, but more feebly; the blood 
VoL. XXIX.— B b ia 
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in the arf^'rifts was wry Utile more florid than that in the 
Teitis; <h6 tliermoniefer * i the rectum had fallen to 93®. 
the gum bottle was then remo\ei!. On causing a stream of 
the gas, which it contained, to pass through lime water, 
the presence of carbonic acid was indicated by the liquid 
being instantly renderca turbid. The proportion of car- 
bonic acid was not accurately determined; but it appeared 
to form about one half of the quantity of gas in the bottle. 

B. C. BRODIE. 


IX. 

Notes Mr* J. H. Hassenfratz on the Disoxidation oj 
Oxide of Iron by Hidrogen Gas 


pwoxidation of I3eSIROUS of repeating the experiment of Messrs^ 
Priestley, Chaiissier, and Amadeus Berthollct, on the dis- 
oxidation of iron by hidrogen gas, I last year employed 
Mr. Charbaut, then a pupil of the School of Mining, to 
make the cxpeiimcnt in my presence. He proceeded in two 
ways: in one the iron was disoxidated by hidrogen, in the 
other by oil and charcoal. In the latter experiment the 
metal was fused by increasing the temperature, so as to 
obtain a button of iron. 


More weight On comparing these two modes, I was astonished to find, 
reduciion'bVoH diminution of weight of the oxidulc of iron by bi- 

aud charcoal, drogcu was always greater than lhat eflccted by oil and 
charcoal. The perplexity into which I was throw n by these 
Theexperi- results induce^l me to repeat the experiment anew. Ac- 
ments repeated. year I employed at the Practical School of 

Mining the pupil Desroohes, of whose sagacity and pre- 
cision 1 was previously satisfied, to decompose by the action 
of hidrogen gas oxidules of iron from the Talley of Aoste, 
and specimens of oligist iron from Elba, while other pupils 
assayed the same oilnerals before me in the dry way. The 
results obtained agreed precisely with those of last year. 


* Ann. de Chim. vob Ixxiii, p, 147- 


Fiaally 
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l^iiially, at my departure from Moutiers, I requested the 
pupil Desroches to make fresh experiments on the dccom. 
position of the oxidiile of iron of Cogne^ and oligist iron 
of Elba. The official statement of these experiments, cer- 
tified by engineer Leboulleugcr^ 1 shall proceed to lay be- 
fore the public. 

Experiments on the Disoxidntion of Oxide and Oxidate 
of Iron, 

Tt has been said, that all metals arc capable of being dis- Disoxklatlon of 
oxidated by Jieat, and that the temperature required foj. “petals by heat, 
their reduciion is much higher than that of their oxidation. 

It is easy to conceive, that, if the tendency to take the 
aeriform state be less powerful than the attraction of the 
oxigen by the metal, the oxigen will be solidified, and an 
oxide formed; but if the elasticity be superior to the at- 
traction, no combination, or oxidation, will take place. 

This occurs in the manufacture of minium: too strong a 
fire produces massicot, and sometimes reduces the oxide en- 
tirely. It is observable too, that, beyond a certain tern- Oxidation by 
pera^urc, the time required for oxidation is in the inverse 
ratio of the heat. This I had an opporluity of observing 
in the oxidation of iron by heat last year. Having taken 
some pure filings of good iron, and exposed them to a 
graduated heal, I obtained in a very little lime an addition 
of 32 per cent : I increased the heat and the current of 
air, but it was a long while before I gained -40 p?r cent 5 
and it w as not without a great deal of trouble, and a very 
long time, that 1 obtained the known result of 45 per cent, 
which 1 could not exceed. ^ 

But is heat alone capable of reducing all metals This Ase ?dl mctib 
question is already decided with respect to some, which 
have but a feeble attraction for oxigen. As to those whicli 
retain it forcibly, it may be, that the heat requisite for their 
disoxidaliou is superior, or at least equal to that necessary 
for their fusion ; and then it would be impossible to stqiarate 
the gas from the metal. 

But if a powerful disoxidizer be employed in conjunction 
with caloric, so great a heat will not be required to reduce 
tthe metal; this no doubt induced the ycunger Mr. 

B b 2 thollet 
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tliollct to employ liidrog«fi gas in his experiments, which 
1 repeated as follows. 

Two Rpocimens I took 5 gram. [77*23 grs.] of oxidulated iron of Cogne, 

of native oxide quantity of oligist iron of KIba. and placed 

of iron exposed t j j t 

to ihe action of them in a semicircular tube with tvif> corn;>artm< intend.^ 

hidrog';; ^'as. each to hold one of the oxiefes, (W?' % f:if 7 ;isi;. 

with along stem v:iu ed at (nit eih?^ ^ , m-d b, i 

barrel open at both cxid*-, -’’‘'ly ' ro ed, a - ual« - 

externally ^\hh loam, lo ucse, .. tro*"i . At 

the ciirrcd end of the .fem, eLic)? answer' ro - - » of the 
ends of the gnnbriTTel, a . i^rveil (uiic was .tee* terminat- 
ing nndnr wa'o- , an • lUkrt* . ' t viiJord a passage to the super- 

lliioiis hid’, ogen upoiu ,;f the apparatus, which 

were collecfed *0 ‘ lUc- ^’i h -wUev, and resting on a 

perforated tesi, u:.derhe.t x h the f’- '. r penrd. I'hc 
giinbaiTel vas placed >' in( » . ^ from tio: 
ihe opening of which w * iii. fi ; * , : a a / 

f 12*8] high from the gia'*'. v\h; ^ . rf ' * »»,•.. j;v i 

the nozzle of a pnlr of oi “ ' ■ ’ « « <• d. ' c • • 

the gunhaiTol was rw ( il’ . , > 

nicating with a cof'‘ p!. J u } m a jc* . 'y ic,. 
nicrsed in a tub i)f water, the pi''Si'iir‘.* uf width was in- 
tended tc force out the hidrogeu gas, w till w Idea the jai 
was kept constantly filled. 

All (he part.5 of the apparatis bdng securely fixed and 
luted, it w'V‘ found cO a* air light, uv packing a nuasured 
portion T 'o- i:oni the iar . ‘.is at lee otliei 

extremity 

tfidrogen gas v is r:*. ; Ov .'i* J]i[ Trid 
dilutci^sui|)h?ir,ic acid, the f-.n w as f led wiro rh^ticoal ; 
the iire was kiticlled, and b ' wo genti)'^. , 

barrel was redhot, which might easily be seen through tiic 
glass tubes at its two extremities, the cock was closed, and 
the jar filled with hidrogeii gas. T*’is gas was then passed 
through the apparatus, by opening the cock a little. Part 
of the gas was absorbed; and the remainder, which was re. 
ceWed in the bottles with the aqueous vapour that condensed 
in them, was returned into the jar. In this process the 
oxidule an^ oligist iron at this temperature, presenting to 
the gas a porous mass^ which it could easily traverse, cadi 

narticlc 
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particle was surrounded with hidrogen, gave up its oxigen, 
and formed vapour of water, which was perceived to con- 
dense in the curved tube at the cxtrcmiiy of the barrel ; 
and wliicii, at the close of the operation, when the heat 
traversed all the water in the tube and the 
■ j'p wrcalhs of white vapour, similar to 

*' i‘. 'jii;/ ] \v >ckols. 

. 'iii talvv. t» ioK' tp in the tub a sLificient quantity 
""<7* to cover ut 'll and <il>o such a quantity of gas 
in the th tlie j worure shouh' be always nearly the 
biimc, ai. ! th( ):i«-sa^e of the gas coiocquently uniform. 
I'hc fire niis gradually rjci ijas ' - i»ut bsorpiion still tak- 
ing place, it wus stoppl'd wher, aup' arcd to be at a maxi- 
mum. I then thought I ol td, i' I the fire was not 
stronger than ovght have be ‘i nod^jccd in a common fur- 
■fii*' «,u*r > . 'died with /le current of air passing 
■; . Ji ‘on. so that r Jieiiows were useless. This 


iM n -ly as a onjccture, more decisive 

, j i r * i il. 

,u (ne iaLi;uiu'j operations of sup- 
plvin;’ ' ‘L, - oig (he ja* v\ ah Mdrogen, emptying under 
it the s^tPiiiniag the hidiogcu that had passed through 

ifhc apparatii'/ prepaiing others t<» receive that which was 
cunhl.i/ d) issuing from it, and keeping up the level of the 
w'iler in the (wo tubs, for fou^’ hours and At the 

cXDiration of this time the iron o 'de^* having absorbed the 


t'liih 

L 

.vS o' 

’ '•)*' n 

jaf that 

l»j<i *ef 

p»*e}.jred, 

it 

HS 

fV tV-*;' 
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rinu- 

ii and for my 

OWit 

(isj 

■-iccio?' 

1 

i;:e tu ’ 

4. the 

gunba.rc' i' 

. 't 

: Jiu 

...ocd 

the pf 
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. of ll! 

c tube, 

and the curved 

-‘ud 

of ih 

ein ! 

I'Odbled I 

lie o draw out iTi 

e tubeVrth 

an 

tj on 

wire. 

1 ..Ci 

sghed the 

iron imnu 

‘diately ; 

that of Cog 

ne 


w<>ighcd 4-19 gr. [64-72 grs.]; that of Elba, 3-77 gr- 
[ 68*23 grs.] 

The oxidulc of Cogne had become altogether stony, and which was per- 
of a yellowish gray. Many pieces of the oligist iron had 
lost their metallic lustre, having turned yellowish, and ac- 
quired a duller lustre like that of silver: but I was notcer. 
tain, that this iron was reduced^ since no superfluous hi- 
drugea gas had passed ovcff 

3 This 



S7i 


i^iaoxiDATiON or inoN by hidrogent gas. 


and therefore 
rttpeated. 


Weigh 16, 

State of the 
iron of Cogne^ 


and of til?.; of 
Elba. 


The iron of 
Cogne ana- 
lyse d 


This induced me to continue the experiment. The ap« 
paratus was fitted up a^ain'as before: aiidj after f had 
made a considerable quantity of hidroj^cn gas, and taken 
the precautions aboTeincntioncd, the fife was kindled, and 
gas was passed over, till no sensible absorption look place. 
All the fuel remaining in the furnace was then consumed, 
by continuing the action of the bellows; and during this 
combustion gas was still passed over, that no water might 
introduce ilself into the gunbarrcl diuiiig its* cooling, w'hich 
was thus elfected very gradually. The jar was cooled fulj 
of gas, and the apparatus taken to pieces as before. 

The oxidulc of Cogue now weighed :rG9 gr. [hfi SSgrs.] 
and the oligist iron of Elba 3*32 gr. [hi *28 grs.] 

The oxidulated iron of Cogue had altogether lost its 
metallic lustre: its yellowish aspect exhibited spots separ- 
able from the yellowish graj^ ground, which, exaeined 
with a lens, exhibited a sort of metallic arborizations of the 
colour of cast iron. On hammering it acquired lustre, 
and flattened, but at length broke (owing, no doubt, to 
the impurities of the ore). Its fracture was then very 
brilliant, and resembling that of iron. 

The iron of Elba had likewise lost its metallic lustre, 
but had assumed a duller, resembling that of silver. Some 
parts liad the appearance of a sponge, coloured super, 
ficially with a fugitive tint, varying from yellow to that of 
coarse Prussian blue, and thoiue to violet. All its species 
were mallciible, and were reduced thinner under the hain« 
mer than the iron of Cogue before they broke. After the 
experiment the specimens were anal) sed, to determine ex- 
actly the quantity of iron they eontained. 

The *3*69 [56’99 grs.] of iron of Cogno wxrc 

treated with nitronmriaiic acid. A large quantity of nitrous 
acid was evolved in red fumes, which proved the great dis. 
oxidation of the oxidule. That nothing might be lost, it 
Was not levigated; which did not prevent the action from 
brisk, and completed in a few hours, even without 
hteating. This was necessarily the case ; for, the iron hav- 
ing been rendered very porous by the process of ilisoxida- 
tioD, every particle of the metal was separated, as it were 
from the rest, and from the earthy particles, so that the 

aci4 
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%cid could act on them ivith facility. Having evaporated The iron of 
to drynebs, water was added, and a little muriatic acid, 
take up the oxide of iron separated by drying. A whitish ^ 
granular precipitate was obtained ; which, collected on a 
filler, washed and calcined, became very white, and weigh, 
ed 0*36 of a gram. [5*36 grs.] This was silex. 

The solution, of a fine orange yellow colour, was sa- 
turated b}' ammonia; only taking care to leave a slight ex- 
cess of acid, to hold in solution all (he earths, that might 
have fallen down with the oxide of iron. This oxide w*aa 
collected on a filter ; and the liquor assa^’cd by carbonate 
and oxalate of ammonia to detect the presence of alumine 
and lime. No preci]jilate being thrown down, the liquor 
was evaporated to drvn^ss ; and the muriates, oxalates, and 
carbonates of anir^iouia and magnesia (Tov’, if there were 
any earth present, it could only be magnesia) were after- 
ward calcined. Tiie ammoniacal salts were volatilized; and 
a substance was left (if vrjs an oxalate), w’hieh, having 
been again calc nod on a porfTlaiis tcot, becanie w hite, and 
weighed 0-3 1 of a gr. [4 -71? gis.] It was magnesia. 

As the o.\i.!e of iron remaining on the filter might still 
contain other nietaLs and earths, it was treated by acetic 
acid, and lua(*‘d to dryness. Water was then added, and 
it was heatid to dryness again. I^astly, after having added 
more water, cleaned the capsule, and heated a little; the 
solution was filtcrod, evaporated to dryness, and the rc. 
eiduum calcined on a porcelain test. The whole was vola- 
tilized, cxcej)! a blackish, alkaline substance, incapable of 
being weighed, which was presumed to be lime (proceeding 
from the filtrcs^ contaminated by the carbon of the decom» 
posed acetic add. • 

The iron left on the fibre was treated with muriatic acid, 
because it was suspected to contain sllcx ; for the nitro- 
miiriatic acid might have dissolved a portion of this earth 
in its stale of d'utnlegration, and the amjuonia would have 
precipitated the silex with the iron. This in fact was thp 
ease: for, afbn- having filtered tjvesplution pf iron, therp 
was a residuum, which, when washed and calcijiod} be«- 
cainc very white, and weighed 0*2 of a gram. [3*09 grs.] ^ 
aud this was siiex. 

The 
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DISOXIDATION OF IRON BY IIIDROGEN GAS. 


Results. 


RofiuUs of the 
AnalyMS of the 
iron of Elba. 


Itesults from 
the iron of 


The iron was precipitated by ammonia, which w'as boiled 
on it repeatedly to remove the acid; and, after calcination 
in the open air, 4*08 gr. [63’02 grs.] of fine red oxide of 
iron were obtained. 

Thus the oxidulitcd iron of Cogne yielded 
Red oxide of iron - 4'07 grammes = grains 

Silex - - • 0’5f> = 

Magnesia - - 0-31 = 4-79 

Accordingly it contained C*87 of a gr. [1 3*44 grs.] of earth : 
and cohseqsieutly of the 5 gr. [77*23 grs.] cni])loycd only 
4'13 gr, [63*75 grs.] were oxididc. i%\)\v in the experi- 
ment of the disoxidation the 5 gr, [77*23 gr.7.] were re- 
duced to 3*69 [56-99 grs.] : 4 *13 gr. [ 63*75 grs..] of t ialo 
therefore contained 1*31 gr. [20*23 grs.] of oxigen (lost in 
the experiment;) and consequently the oxiduiated iron of 
Cogne is at *4-3 ® per cent, or 31*72 per cent. 

In like manner the oligist iron of the isle of Elba 
yielded by analysis 

Red oxide of iron - 4*4 grammes = 67*96 grains 

Silex* - . - 0*25 =.* 3*86. 

Thus, as there were 0*25 of a gr. [3*86 grs,] of earth, 
there were only 4*75 gr, [73*37 grs.] of oxide in the sub- 
stance employed : and, as the 5 gr. [77*23 grs.] were re- 
duced in the experiment to 3*32 gr. [51*28 grs.], they had 
lost 1*68 gr. [25*95 grs.] ; consequently there were l*68gr. 
[25*95 grs.] of oxigcii to 4*75 gr. [73*37 grs.] of oxide. 

The oligist iron of the isle of Elba therefore has per 

cent of oxigen, or 35*37 per cent nearly. * 

If we may be allotred to depend on these results, we 
may conclude, t)iat the oxiduiated iron of Cogne contains 
32 of oxigen in 100 of the oxidiilc; and that the oligist 
iron of Eiba contains 35 of oxigen in 100 of oxide. 

Other Results* 

It has been seen, that there were 4*13 gr. [63*75 grs.] 
of oxiduje in the iron of Cogne, and that this iron was 
oxidized in the proportion of 31*72 per cent. It has .ap- 
peared too, that the 3*69 gr. [56*99 grs.] of iron of Cogne 

♦ Just above it is said 4*08 gram. C. 


obtained 
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obtained by disoxidation contained 0*87 [13'44 grs.] of 
earth; consequently there were 3'69— 0*87 != 2*82 gr. 

[43 ‘56 grs.] of pure iron. In the analysis of this iron 
4-07 gr. [62*86 grs.] of red oxide were obtained: the red 
oxide therefore contained 4*07— 2*82= 1*25 gr. [19*31 grs.] 
of oxigen; and consequently was at per cent, or 44 

per cent and upward, (allowing for any trifling errour). 

As to the iron of Elba, we find by calculation, that the ami that of 
red oxide obtained was at 43 per centand upward, allowing 
likewise fur any trilling errour; and if we take the mean 
of the two results, admitting decimals and allowing for any 
little errour, we shall find, that the red oxide is at 41 per 
cent. 

In some troublesome experiments, which 1 shall not de- Hidrogen ob- 

scribe, T was employed to obtain hidrogen by the decom- 

.. .. V. 1 . T , .. ing w ate 1 over 

position of water. For this purpose 1 took some very fine iron whe, 

iron wire, wliich I weighed and introduced into a gunbarrel, 

adapted to this a retort filled with ivatcr, and proceeded in 

the usual way. After the process i had a wire extremely State of tlip 

increased in size, consisting of an assemblage of octacdral 

crystals so small as to be visible only by a lens, and forin« 

irig a fragile wire oxided in all parts. 1 weighed it, and as 

there were still some parts that had been less heated, and 

not perfectly oxided, I pulverised the oxidulc, subtracted 

the iron thus separated, and on calculation found 1 had au 

oxidule of 32 per cent and upward. 

DESROCHES. 

This is to certify, that these experiments were made at 
the laboratory of the School of Mines in the mouth of 
August, 1809. 

LE BOULLENGER. 

Observations hy Mr. IIassenfratz. 

It follows from the experiments of Mr. Desroches, that Obsemiionsby 
the oxidule of Cogne lost 0*317 of oxigen, which ^u'ounts 
to 46 parts to 100 of iron; and that the oligist iron of 
Elba lost 0*3537, which would make more than 54 to 100 
of iroi^ 

The 
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DISOXIDATION OF IRON BY IIIOROGEN GAS. 


Results. 


Results of the 
Anal VMS of the 
iron of £ibu. 


Itesiilts from 
the iron of 
\Cogne^ 


The iron was precipitated by ammonia, which was boiled 
on it repeatedly to remove the acid; and, after calcination 
in the open air, 4*08 gr. [63*02 grs.] of fine red oxide of 
iron were obtnined. 

Thus the oxidulatcd iron of Co^ne yielded 
Red oxide of iron - 4*07 grammes = 62*86 grains 

Siiex - - - 0*55 — 8*65 

!M agnosia - - 0*31 = 4 70 

Accordingly it contained 0*87 of a gr. [13*44 grs.] of earth : 
and conseqtienlly of the 5 gr. [77*23 grs.] emj)loyed only 
4*13 gr, [63*75 grs.] were oxidnle. JS’ow in the experi- 
ment of the disoxidation the 5 gr. [77*23 gr:.] were re- 
duced to 3*69 [56-90 grs.]: 1*13 gr. [63-7.5 grt,.] of ■x.lnlo 
therefore contained 1*31 gr. [20-23 grs.] of oxigen (lost in 
the experiment:) and consequcTitly tlte oxidiilated iron of 
Cogne is at cent, or 31*72 per cent. 

In like inanner the oligist iron of the isle of Elba 
yielded by analysis 

Red oxide of iron - 4*4 grammes = 67*96 grains 

Silex - - - 0*25 =: 3*86. 

Thus, as there were 0*25 of a gr. [3*86 grs.] of earth, 
there were only 4*75 gr. [73*37 grs.] of oxide in the sub- 
stance employed : and, as the 5 gr. [77*23 grs.] were re- 
duced in the experiment to 3*32 gr. [51*28 grs.], (hey had 
lost 1*68 gr. [25*95 grs.]; consequently there were l*68gr. 
[25*95 grs.] of oxigen to 4*75 gr. [73*37 grs.] of oxide. 
The oligist iron of the isle of Elba therefore has per 

cent of oxigen, or 35*37 per cent nearly. " 

If we may be allowed to depend on those results, wc 
may conclude, t]iat the oxidulated iron of Cogne contains 
32 of** oxigen in 100 of the oxidule; and that the oligist 
iron of Eiba contains 35 of oxigen in 100 of oxide. 

Other Results,^ 

It has been seen, that there were 4*13 gr. [63*75 grs.] 
of oxidide ill the iron of Cogne, and that this iron was 
oxidized in the proportion of 31*72 percent. It has .ap. 
peared too, that the 3*69 gr. [56*99 grs. j of iron of Cogne 

• Just above it is said 4*08 grain. C. 


obtained 
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obtained by disoxidation contained 0*87 [13*44 grs.] of 
earth; consequentJy there were 3*69— 0*87 = 2*82 gr. 

[43-56 grs.] of pure iron. In the analysis of this iron 
4 07 gr. [62*86 grs.] of red oxide were obtained: the red 
oxide therefore contained 4‘07— 2*82=1 *25 gr. [19*31 grs.] 
of oxigen; and consequently was at per cent, or 44 

per cent and upward, (allowing for any trifling errour). 

As to tlie iron of Klba, we find by calculation, that the and that of 
red oxide obtained was at 43 pcrccntand upward, allowing 
likewise for any trifling errour ; and if we take the mean 
of the two results, admitting decimals and allowing for any 
little errour, we shall hud, that the red oxide is at 41 per 
cent. 

In some troublesome experiments, which I shall not dc- Hidrogftn ob- 
scribc, T was employed to obtain hidrogen by the decom. P^ss- 

. . Vi 1 . vt ^ w'atei over 

position of water. For this purpose 1 took some very fine ironwhe, 

iron w’irc, which 1 weighed and introduced into a guiibarrel, 

adapted to this a retort filled with water, and proceeded in 

the usual way. After the process I had a wire extremely State of tli*? 

increased in size, consisting of an assemblage of octaedrai 

crystals so small as to be visible only by a lens, and form. 

ing a fragile wire oxided in all parts. 1 weighed it, and as 

there were siiil sonic parts that had been less heated, and 

not jierfectly oxided, I pulverised the oxidule, subtracted 

the iron thus separated, and on calculation found 1 had an 

Dxidulc of 32 per cent and upward. 

DESROCHES. 

This is to certify, that these experiments were made at 
the laboratory of the School of Mines in the month of 
August, 1809. 

LE BOULLENGER. 

Observations Mr, Hassenfratz. 

It follows from the experiments of Mr. Desroches, that Obsemtionsby 
the oxidule of Cogne Inst 0*317 of oxigen, which amounts 
to 46 parts to 100 of iron; and that the oligist iron of 
Elba lost 0*3537, which would make more than 54 to 100 
of iroik 


The 
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More loss in 
the reduction 
by hidri.gen 
than ij) t;ut by 
charcoal. 

Possible ranges 
of the difier- 
ence. 


Addition to the 
iron by carbon. 


and by carbon 
and oxigen. 


Difference be- 
tween the two 
ores. 


The oxkhilc of Co?^ne, treated with charcoal, in one 
experiment yielded from b gr. [77*23 grs.) a button con- 
taining 3*42 gr. [52*82 of iron, and 0*66 of a gr, 
[10‘IQ grs.] of scoria?, which would make the loss about 
27 to 100 of iron; and in another experiment the 5 gr. 
yielded a button containitsg 3-OS gr. [52^21 grs.] of Iron, 
and 0*78 [12*05 grs.'j of scoriie, making the loss 25 to 100 
of iron. VVe will take fhc highest term, 27. 

The oiigist iron of Elba yielded from 5 gram, a button 
of iron weighing 3,6 [55*6 grs.] andO*l [l'54gr.j of scorise; 
which would m ike the loss 30 to 100 of iron. 

Thus the ditlercnce of loss in the two modes of reducing 
the oxide of iron would be for the oxidulc of iron of 
Cogne 46 by hidrogen, and 27 by charcoal; and for the 
oligist iron of Elba 54 by hidrogen and 30 by charcoal. 

With regard to the causes, that may produce this dif- 
ference, w'c may distinguish thri.‘e: 1, the charcoal, that 
combines with the iron, when the metal is fused with this 
combustible: 2, the oxigen, that may remain combined 
with the iron in the metallic button obtained : 3, the action 
of the hidrogen on the iron, the gas dissolving and carry- 
ing off some of the metal. 

Desirous of knowing what might be the influence of each 
of these causes, 1 fused in a crucible lined with charcoal 
5 gr. of iron wire previously soaked in oil, and obtained 
a button weighing 5-13. Hence it follows, that somewhat 
le^s than 0*03 of carbon was combined with it. 

I afterward dissolved 5 gr. of iron in nitiicacid, in order 
to oxidate the metal to a maximum ; moistened the oxide 
with oil; placed it in a crucible lined with charcoal to fuse 
it; anil obtained a button welgliiug 5*2: ronsequcntly 0-04 
of carbon and oxigen bad combined with the iron. 

Supposing, that 0-04 of carbon and oxigen remained in 
the buttons obtained from the oxidulc of Cogne and the 
oligist iron of Elba, it would follow, that the oxidulc of 
Cogne had lost near 32 per cent of oxigen, and the iron 
of Elba near 36. 

These two results agree in placing the oxidulc of Cogne 
in the rank of black oxides obtained by the decomposition 
of water over iron; for this proportion of 32 is nearly 

what 
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what I have deduced from the experiments of several able 
ehemists on the compobllion and decomposition of oxidulcs 
of iron. ,It is also the same as Mr. Desroches has deduced 
from the experiments he made this year at Moutiers. 

It follows too from flicHc experiments, that the oIiG;ist 
iron is more uxidod than the oxidiilc, as the learned Mr, 

IliiUy had concluded from the colour of these two ores 
when powdered. 

Bui w hen we have tahen account of the car bon and Loss in tht* re- 
oxigen combined in the metallic button obtained from the 
disoxidafiou of oxides of iron by cliarcoal, it appears, that a* counted for, 
the loss they urub'rgo in llieir reduction is still less than that 
which occurs when they arc disoxided by hidrogon ; since in 
the laU(‘r caf^e the oxidule of Cogue lost 46 to 100 of iron, 
wJdIc it losi but r*';? in the reduction by charcoal: and the 
iron of r.lba lost 64 with Litlrogen, and only "6 with char- 
coal. 


Is this diflerence ascribablc to the solvent action of hi- bon iipparemty 


drogen ? Some observations seem to warrant this conclusion, ,v{ by 

1, AVIieii the Itidrogen gas obtained by the decomposition of tiu. iiidrur a. 
water ]>asscd over iron, or by dissolving this metal in acids, 
or otherwise, is preserved in jars over water, the interior 
of the jars sometimes becomes coated with a slight stratum 
of oxide of iron. At the end of the account of his ex- 
periments Mr, Desroches had added the following note. 

A great deal of ferruginous hidrogen gas was evolved, as 
1 found by its smell ; so that probably some iron was lost 
in the passage of the irulrogen gas through 

J do not thiuk however, as Mr. Desroches observes, that 'This deserves 
we should hastily eonclude hidrogen to have a solvent a 
tion on iron from his expeiinieiits alone.* Thcy^l^juld be 
^ repeated and varied in several ways, before we decide on 
a fact of such importance. It is sufficient for me at pre- 
fient to have called the attention of chemists to a result, that 
is worthy their considciatioii. 


X. Drterniinatiim 
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r.oMTsosmoir of amalgam of ammonia* 


X. 

Determination of the Quantihj of Hidrogen and of Am^ 
monia contained in the Amalgam of Ammonia : by Messrs, 
Gay-Lussac and Thenard*. 


Quantity of hi- VV E took 3-069 gr. [47-403 grs,] of mercury, placed 
rd iri a small ciipel of sal ammoniac at the negative pole, 

of ammonia, and, when their hulk was about quintupled, threw them 
into a conical glass filled with water, in which was pre- 
Tionsly placed a small jar also filled. The bubbles of air, 
that might have been adherent to the button of amalgam, 
were at first suffered to escape, by keeping the jar close to 
the sides of the glass; after which the jar was raised, so as 
to let the button fall to the bottom, and all the hidrogen 
gas arising from it w'as collected gradually in the upper 
part of the jar Six buttons of amalgam, each made with 
a similar quantity of mercury, and treated in this manner 
successively, produced such a quantity of hidrogen, that 
the mercury had absorbed 3*47 times its bulk of this gas in 
passing to the state of soft amalgam. To avoid every 
source of errour, the bulk of the mercury employed aud 
of the hidrogen collected was measured in the same tube, 
which was accurately graduated. 

A second experiment, made also with six buttons of soft 
amalgam, having affoided results scarcely differing from 
the preceding, they may be considered as exact, or at 
least as approaching very nearly to the truth. It may 
happen however, that, on a repetition of these experi.* 
ments, other numbers than ours maybe found; and this 
must ifecessarily be the case, if the amalgam were not 
made so as to obtain it soft, or so that the mercury enter- 
ing into it should have its bulk at least quintupled. 

Quantify of am- imagined at first, that by amalgamating a given quantity 


nmiiia amiain- of mercury and deducting the known weight of the mercury 
cf ammoilfat™ and the hidrogen it contained, wfe should find exactly the quan- 
tity of ammonia entering into the amalgam. But we soon 


* Annal. de Chim. vol. Ixxiii, p. 209 . Extiacted from a paper 
read to the Institute, September, 1809. 


found 
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found, that this mode of analysis was very inaccurate: 1st, 
because the amalgam is half destroyed before it is well dried ; 

2dly, because this amalgam displaces a volume of air, of 
which it is difficult to take account: 3dly, and lastly, be- 
cause, on introducing it into the phial, the hidrogcii and 
amiAoniacal gas evolved take the place of a quantity of 
air, which cannot be estimated, and must necessarily occa- 
sion great errours in the results. Hciice the M eights of all 
diifered from one another. One gave us on 3*069 gr. of 
mercury an augmentation of 0*002; another, an increase 
of 0 003 ; a third, of 0*0045 ; and a fourth, of 0*001 only. 

It is even possible, that a loss of weight might appear, 
since \hc air of the phial is replaced by liidrogcn and ara- 
jnoniaral gas. Such no doubt were the causes of Mr. Davy’s 
mistake, when he found that mercury, in forming an 
amalgam, was increased only a twelve- thousandth of its 
weight. 

Impelled by these reasons to reject this mode of analysis, Arodpor nna- 
w’c employed the following, which wc consider as very 
exact* Knowing the quantity of hidrogen contained in the 
ammoniacal aii algam ; and not doubling, that the hidrogen 
and ammonia were in a uniform proportion to each other 
in this amalgam, we had recourse to this proportion, to de- 
termine the whole quantity of the ammonia it contained. 

For this purpose w^ converted into amalgam 3*069 gr. 

[47*403 grs.] of mercury; after the amalgam was well 
dried with blotting paper, we introduced it immediately into 
a small jar very dry, and a quarter filled with mercury; 
and immediately too clapping a finger on the mouth of th»? 
jar, we shook the whole together for a few minutes. In 
this way the portion of amalgam that still siibsistccTwas de- 
composed, the hidrogen and ammonia it coutaioed return- 
ing to the state of gas; for the moment the little jar was 
immersed in mercury and unstopped, the mercury was seen 
to sink. Three other similar experiments were made, in 
order to obtain more decisive results; and after each ex- 
periment the gasses were passed into one aud the same very • 
dry tube filled with mercury. When they were thus all 
collected in the tube, the quantity of ammonia they con- 
tained was determined by agitating them with water. Then, 

to 
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fo 'knov exactly the quantity of hidrogen present, which, 
in this residuum, was mingled with a great deal of common 
air, it Has burnt in Volta’s eudiometer, with an addition 
of hidrogen and oxigen in k\o\vn quantities, in order to 
render the combustion compl'.te and more easy. 

Results. Thus we found, that in these gasses the ammonia was to 

the liidrogen as 28 to 2.^. But as we knew, that the mer. 
cury absorbed 3*47 times ils bulk of hidrogen in passing 
* to the state of «oft amalgam, it follows, that, in acquiring 

this state, it absorbs at the same time 4*22 times its bulk 
of ammouiacal gas: and consequently the mercury, in pass- 
ing to tlie state of amalgam, is increased in weight about 
00007; while from the experiments of Mr. Davy it is 
increased only a Iwelve-thousandth. Our increase tools a 
minimum; for it is very possible, that a part of the am- 
monia is absorbed in the course of our experiment. Though 
this increase is very small, it would appear sutRcicnt to 
explain the formation of the amalgam, if it be considered, 
that hidrogen and ammonia are very light substances ; and 
that, being retained in (his amalgam by a very weak aflinity, 
4hcy are scarcely more condensed than in the free state. 
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On the Decomposition of some vegetable or animal Subm 
stances subjected to the Action of Heat: bif Mr. Gax- 
* Lussac*. 


Some sii* , "W HEN certain substances belonging to the vegetable 

dpcoi^pmc^a^^ animal kingdom, as oxalic acid, indigo, &c., arc sub- 
heat, paitly jectccf to distillation, partis decomposed, and part is vola- 
tilized without alteration. To prove, that this is not owing 
to the impurity of these substances, we have only to distil 
anew what was volatizcd, and wc shall find as much in pro« 
«riMan)a portion decomposed as the first time; so that, if the pro- 

ammoni: cess be frequently repeated, we shall obtain a complete de- 

•* composition. These facts, though very remarkable, have 


^ Ann. dc Chim. vol. Ixxlv, p. 180, Communicated to tlie 
Society of Arcueil, November, 1809. 

sot 
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not sufficiently engaged the attention of chemists: I 'wrill 
therefore endeavour to explain them from the principles I 
have laid down in a paper on the volatiliKatiun of sub- 
stances, printed in the first volume of the Society of Arcueil. 

The questi^on to be solved is this: AVhy, %vbfn certain sub- Wl y ^ 
stances of the vegetable or animal kind are distilled, is part 
decomposed, and part v olal i 1 is'*ed ? Why are they not en- 
tirely volatilized, or entirely decomposed ? 

The substances, that present to us this kind of altera- VoIatiiiV.ation 
tion arc volatile, and at the same time capable of being cle- 
composed l)y he it. Farilier, a, bul>:iancc cannot be vola- * 
tilized below the ])uiiiL at which hs vapour has a degree of 
elasticity siid'cicnt to ore. cone ilie weight of the atmos- 
phere, U!ilcs.‘ lids vMei’ur i mix w ith the air, or some or a^s.sted bv 
other elastic 'luid. 

Now if a substance, tljul Is both volatile and capable of A ‘substance 
being dccuipposed, be .‘•uljeclcu to tnc action of heat, 
may happen ihat i: wl!i be cor.iplercly volatilized, doM>mi>o>.jtion, 

before it eA».f ncJices a rujlT'^ cut of heat to decom- 

pose it; o: be dee nnf) )sod, before its vapour 

has acquired a sufficient clasticit}, to overcome the pressure 
of the almosphcrr,. 

In the fir.st case there is no dinicoKy: it is that of the Fiist case, 
distillation of acetic acid, alcohol, ether, volatile oils, &c. 

As fo the substances included in the second, as indigo, the Second 

oxalic, gallic, and succinic acids, wax, suet, fi.\ed oils, &c. 

they begin to be decomposed, before (hey are volatilized : 

but, as their decomposition produces gasses, these gasses Oausc of a 

will cause the volatilization of the part not decomposed, 

the same manner as the air causes that of water below its 

boiling point. • 

Since the gasses that result from the decomposition of a whicli may be 
substance are the cause of its volatilization, and withdraw 
it from complete destruction ; and as all clastic fluids possess 
the same properties in this respect; it is easy completely to 
Toiatilizc indigo, several vegetable acids, and many other 
substances, without their undergoing any alteration. It 
is sufficient, to keep their temperature a liftle below that 
at which they arc decomposed, and to cause a current of 
some elastic fluid, that has no chemical action on them, to 
pass through them* 


These 
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REMARK ON MR. MOORE’S TAPER ON ROCKETS. 


These observations will be found, no doubt, capable of 
frequent application. It was from not being acquainted 
■with them, that Mr. Chcvreul has given an explanation of 
the action of caloric on jodigo, which is by no means sa-> 
tisfactory. 


XIL 

Remark on Mr» Moore's Paper o?? the Motion of Rockets. 

In a Letter from a CouRESi’ONDENT. 

To Mr. NICHOLSON. 

SIR, 

Ucmark on Mr. Your readers undoubtedly feel much indebted to ?»Ir, 

Moores paper for some ingenious papers upon the motion of 

on rockets. . , , 7 . . . . i • 

rockets. As the subject is an important and curious one, 

it is highly deserving of accurate investigation. On this 
account I am desirous of pointing out to Mr. Moore’s no- 
tice, as early as possible, an errour into which he has in- 
advertently fallen. In his investigation of the resistance 
opposed to a cylinder moving in a Iluid, in a direction in- 
clined to the axis, he expresses the sine of the angle PT n 
(see fig. 2, Plate vii,) in terms of the sines and cosines 
of PTQ, andQTw; forgetting that the three angles are 
in different jdanes^ and consequently that the trigonome- 
trical formula, to which he refers, will not apply* 

I am, Sir, 

Yours, &c. 

ZENO- 
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Acid, ox* muriatic, see 
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nother for extracting foul air, 330 
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Alum mines of Aubin, 352 
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tobacco, 153— Of the belladonna, 153 
—Of pure oxiniuriatic gas, 279— 
C>f sodalite, 289— Of an ancient bell. 
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Apei, classification of, 239— Two new 
species of, 

Arago, M. 77, 78 
Albov vitae, description of, 208 
Asparagus, germination of, 237 
Atomic principles of chemistry, re- 
view of the theory of, 143 
Attraction, considered as an ultimate 
property of matter, 18 
Aubin, mineralogy of, 352 
Azimuths, methods of determining, 
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Bachtlier’s preservative mortar. 155 
Baker, Mi . J. his improved implement 
for extirpating docks and thistles, SOI 
Balls, Mr. l lioma?, his description of 
a screw adjusting plough, 298 
Balm of Giicad, natural history of, 208 
Barbel ry, flower of the, its motion, 
iSre., 213 

Barometer, improvements in the scale 
of, 105 

Baioinctncal measurements, on Mr. 

Ramomrs coelhoient for, 77 
Bean stalks, fiures ol, converted into a 
substitute for hemp, 278 
Bell, an ancient, di-sciibcd, and ana- 
lysed, 315 
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Bcrtholl«<t, M. on the loss of weight of 
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Bichat, M.319 
Biot, IM. 77 

BJaiicliard, Rev. J. his table of the rain 
in various places in 1810, 134 
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Bosiock, Dr. observations on his review 
of the atomic principles of che- 
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Bouvard, M. 75 
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heart, 359 — Experiments, 360 
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Cagniard-Latoiir, M. his improved fire 
engine, 78, 173 
Calomel, analysis of, 228 
Caloric, see Heat 

Capillary attraction, new instrument 
for medsiiring, 

Carnot, N 173 

Cedars, natural history of, 209, 297 
Cements, see Mortar^. 

C'cnis, mount, mincralogical descrip- 
tion of, 3 10 

Ciubeaussiere, M. his instrument for 
facilitating the reduction of plans, 179 
('haptal, M. 134 
Charles, M. 175 

Chemistry, atomic system of, 143 
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120, 224 — On the quantity of oxigen 
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Children, J. G. esq, his experiments 
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Cook, Mr. B. on the prevention of da- 
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Cotdier, M. on the mineralogy of mount 
Mes^ 310— On the alum mines of 
332 

Correa, M. on the germination of the 
water lily, 237 
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Cotton, substitute for, 161,278 
Crane, William, esq. on the hypet- 
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queries proposed by F. D. in the 
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Cubii^re, M. 315 
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Dalton Mr. on the scale of the baro- 
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and soda, 120— Observations on his 
opinions, 121, 124— On potassium, 
sodium, &c. 129 — On the atomic 
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D'Arcet, M. on the decomposition and 
loss of weight of the alkalis, 118 
Davis, Mr. J, his method of assisting 
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Davy, Mr. E. on the hyperoximuriate 
of potash, 126 

Davy, Di. H. on some of the combina- 
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and on the chemical relations of these 
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222, 208— On the nomenclature <«f 
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muriatic gas, in answer to the same, 
39, 235— Mr. Murray's reply, 1 87 
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mitire gypsum, 202 — Description of [ 
Tiis new iMvcnte*! sailing vcshcl, w20 
DccaiidoUe, M. on marine plants, 159 
Drcomposiiion of bodic's by galvanism, 
how effected, 27-— Of acids and al— 
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Delaroche, M. on ichthyology, 2-10 
Del isle, M. on the poison of the upas, 
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Dclrey, M, sen. his manufacture of 
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water, at a very high temperature, 7 9 
—New cryslalliue form of, 155 
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suhiect to iriegulanlics, 73 — Its 
figure, 77 

Ddgeworth, L. e..q. on a iicv, method 
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for the information of posterity, 8.5 
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ILdmonston, Dr. 236 
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12 

Fdectro-chemical inqiurie.s, 78 
Emery, a substitute for, 155 
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for extracting foul air, 330 
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Evaporation, economical proce« for, 
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F. 
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the hyperoximiiriate of potash, 44 
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struction, 109 
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Forsyth’s method of reanimating old 
trees, 5 
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flrawn from, 153 
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Hassenfraiz, M. on the disoxidation of 
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Jussieu, his ncvi' order of plants, 158 
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tion of, 310. 

Mirbel, M. ' on the physiology of 
plants, 2 36 
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Montgolfier, M. 175 
Moon, motion of the, 75 
Jkloorc, W.esq. on the motion of rockets, 
both in nonresisting, and resisting 
mediums, 242 — Remarks on his the- 
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Mortars and cements, 154— Cohesion 
which lime contr^ts with miner, il, 
vegetable, or animal substances, 181 
Motion of rockets, theory of, 241 
Moult, Mr. W. his new method of 
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Muriates of the metals of the earths, 
.exf^sHplments on, 222 
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his paper on oxigen contained m 
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Natrolite. of Klaproth, diiiirirt from the 
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> Swedish, ap[)Luentlv the same 
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Nauche, M. on the contraction of the 
muscles, 319, 

Nc(‘dlc, magnetic, observations on the 
dip of, 77 

Nettles, fibres of, a -^ub^iitute for flax, 
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Nightshade, experiments with the 
juice of, 314 

Nomenclature of the oximuriatic conr- 
pounds, reflections on, 2.33 

Nysten, Dr. on the effect of gissr-s in- 
jected into the blood ve.,bcls of am- 
mah, 314 
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Onion, vegetation and growth of thr, 
236 

Ornithology, recent disroverirs jn^ 2.39 

Oxidation and disoxidation, experi- 
ments on, 371 

Oxides, metallic, how affected by the 
action of oximuriatic gas, J27, 371 

Oxides ot soda and potasir, 28 
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Pakali, Baron, on the velocity of the 
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Palissot-Beauvoib, M. on the fructifica- 
tion of grasses, 158 
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uhd society of encouragement at, their 
proceedings, 319 

Percy, M, on wine coolers used in 
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Peroxides of Uie alkalis, treated with 
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resislnig and resisting mediums, 241 
Roofs of flag-stoncs, method of mak- 
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nxMiis of ternedying the stings of in- 
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St Amaiid, M. his claim to the inven- 
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Saussure, M. on The mineralogy of 
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the existence of, 344 
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fibres of the common nettle, I6l 
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Sounds, qualilie.^ of, 23C 
Stahl's near discovery of the pure alka- 
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Stings of insects and means of 

curing, .314 

Stratingh, M. on the tombiisfion of 
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gas MO 

Strawberries, improved method of cul- 
tivating, 214 

Sweiger, M. on tortoises, 240 
T. 

Tarry, Dr. H. on the proi’es<;es employ- 
ed to cause writing to disappear from 
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Thistles, description of an implement 
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in, described, SW 

Thfi‘admanuf.ctured from the fibres of 
cotjit’^n nettles, 161 — From those of 
. the bean stalk, 278 
Tiu> its combustion in oximuriatic gas, 
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Tobacco, analysis of, 133— T'ecullar 
principle in, 153 
Tortoises, iiOa" species of, 230 
Tow, made of the fibres of nettles, IGl 
— Of the fibres of beanstalks, 27B 
Trees, buds of, their formation and 
growth, 1. -—Cause of death in, 6-— 
Variou^> juw*a> of, 8, 1 Fir tribe, 203 
Turquoises, artificial, 154 
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Vauquelln, his analysis of tobacco 
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lererioivs elfecls of tin* juice of dead- 
ly nightsbridt', 51J— On the analysis 
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Ventilation of mines and hospitals, 3'50 
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tiptop the bleeding of, 111 
Volranoi*-;, extinct, in France, .311 
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Upas, poison of, experiments on, 314 
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Wine, distillation of, lo4 
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scribed, 127 

Zeno, on Mr. Moore’s paper on themo* 
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